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PREFACE. 



The &vourable ireception which the volume enti- 
tied '' Celestial Scenery" has met with from the 
public, both in Britain and America, has induced the 
author to extend hb survey to other sublime scenes 
connected with the science of astronomy. The 
chief object of the work alluded to was to illustrate, 
more fully than had previously been attempted, Ae 
scenes connected with the planetary system. In 
the present volume, the author has directed the at- 
tention of his readers to scenery of a still more eU 
evated and sublime description, connected with the 
*< Sidereal Heavens." All the &cts related to this 
subject, which can be considered as interesting to 
general readers, have been particularly detailed, and 
in such a manner as to be generally comprehensi. 
ble by those who have little knowledge of mathe- 
matical science or the more abstruse parts of as- 
tronomy. 

In describing such sublime scenes as are here un. 
folded, the author, as on former occasions, has fVee- 
ly indulged in such remarks and' moral reflections 
as were naturally suggested by the grandeur of his 

Digitized by CjOOQIC 



IT PRBFACB. 

subject : and has endeavoured to lead the minds 
of his readers to the contemplation of the attributes 
and the agency of that Almighty Being, by whom 
the vast system of universal nature was at first 
brought into existence, and by whose superintending 
care it is incessantly conducted in all its move- 
ments. 

The subject of a plurality of worlds has been 
resumed, and additional arguments, both from rea- 
son and revelation, have been brought forward so 
as to exhibit (his position, not merely as conjectural 
or highly probable, but as susceptible' of moral dem- 
onstration. For the gratification of amateur ob- 
servers possessed of telescopes, particular descrip- 
tions have been given of the positions of some of 
the more remarkable phenomena in the sidereal 
heavens, that they may be induced to contemplate 
them with their own eyes. For a similar reason, 
the author has described the various aspects of the 
heavens throughout the year, and the positions of 
the planets for 1840 and 1841. As the subject of 
comets was unavoidably omitted in the preceding 
volume, the author has condensed, in the concluding 
chapter, the greater part of the facts which have 
been ascertained respecting the nature, phenomena, 
and influence of those anomalous bodies. 

It was originally intended, had the limits of the 
present volume permitted, to direct the attention of 
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the student to other objects related to the scenery 
of the heavens, and to the construction and app]ica. 
tion of some of those instruments which are devo- 
ted to celestial observations. Should the work now 
published meet with a favourable reception, the au- 
thor intends, in a smaller volume tlian the present, 
to elucidate some of the subjects to which he al- 
ludes, especially the following: the construction 
and use of optical instruments, particularly the re- 
fleeting and achromatic telescope, and the equato- 
rial. As the author has performed a great variety 
of experiments in relation to such instruments, he 
hopes to have it in his power to suggest some new 
and useful hints in reference to their construction 
and improvement. The doctrine of eclipses and 
occultations ; thorprecession of the equinoxes, 6sc. ; 
the construction of observatories, and the manner 
of using astronomical instruments ; the desiderata 
in astronomy, and the means by which the progress 
of the science may be promoted ; the practical util- 
ity, physical and moral, of astronomical studies ; 
their connexion with religion, and the views they 
unfold of the attributes and the empire of the Cre- 
ator, with several other correlative topics, will like- 
wise be the subject of consideration. The whole 
to be illustrated with appropriate engravings, many 
of which will be original. 

Brougkty Ferry, near Dundm, > 
famutry 24, 1840. ) 
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SIDEREAL HEAVEN8. 



mntoDTOTioir. 

In a^wnk hUAy pabttobed imder tb«^ tii1« or " Cclvatuc i 
ScBUBAT,*** I •adearoufed to exhibit a. pretty fulJ diapUy of 
■ili the pMniiMiit facts coonected with the motioafl^diaunce% 
aMAiiitiide%Mi4«tker phcnomenA of ibc planets, both primar| 
iiDa seoMtdMjS ani «f the ^beerv^tkins &iid T^«anLagi hj 
ithiek llMgr «>e^ topported. Thefie bodies, forming a pmt «f 
<iw folar syttM* te whkrk we bebisg^ and lying witj^in tjja 
iioHti^if ■MMoniMi dutaaoe, eta be niorc diuinetly «urv«^yedf 
and tbtir magaitvdct aad other phci>omeaB more accurateljT 
jpyeit^gatfid, Ihan tfcoae af the remoter orbs of the fixmametit. 
BsDOe, HI — naa^Ogttce of the accurate obaervationi of mod* 
mm, tUMti fve«aii now apeak with 9. degree of certairUy aol 
ptacasiDft laapoctiaf their ^rder and iLrrEuig«m«Qt, theii peii* 
odical iwralatioBa» their dUtai^es horn the anheie we oc«u|:9 
od 6o» tfai» a a ate e of the syatem, their real built* tho appear 
aooe of tbdt aaifiKiei, and tb^ objocta which diver^i^ thi^ir 
ZMpaet»r» finMOMbU. But when we paw the bcmt2(kj-y «! 
iba plmrifaiy ag^alaai^ and attempt t^ explore tiie orb« whick 
lia teyood it^ wa have to trarel, as it were, tbrougb dark aM 
pathleaftiagiaiita «o ha^e to travetie an immenae iaterval^ 
whirii haa lilVirto baffled all tLe eObrts ^f humao acieoee 
'ani iBflfttlipity to determine tta ejDteot 'Hke &1&I * tajra lie 
«oinpfetal]F bayoad the d^mkiiana of the ftun ; they ^^jMibm 
attnaliva hdronnno ; the; teYolTe not acognd him ai a ecntz«« 
oaraia thnr iwljrttTinml by hb eiblgence. It foUowt thai 
«iir kaonltdga aTlkoM remote ltiminane« must be exUeou}^ 
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impeifeet, and our Tiewi of the distaBt regions in wliich they 
are placed eomparatiyely limited and obscure. 

But notwithstanding the immeasurable distance of the 
stany regions, and the limited nature of human yision, we are 
not altogether ignorant of tftose remote and unexplored do- 
minions of Omnipotence, or of the magnitude and splendour 
of the bodies they contain. The telescope has enabled us to 
penetrate the yast spaces of the universe, and^has opened a 
vista through which thousands of suns and systems are dis- 
tinctbr beheld, which would otherwise have been for ever 
veiled from the view of mortals. It has extended the bounda- 
ries of our vision thousands of times beyond its natural limits, 
and collected the scattered rays of light from numerous dis- 
tant orbs, which, without its assistance, would never have en- 
tered our eyes. It has served the purpose of a c^estial ve- 
* hide to carry ua towards the heavens, and has. produced. the 
same effect on our visual powers as if we had been actually, 
transported thousands of millions of miles nearer the unex-. 
plored tetritories of creation. Guided by this noble instro-. 
ment, scenes and objects have been disclosed to view of which 
former generations could form no conception,, and which lead 
the reflecting mind to the most elevated views of the perfec- 
tions of the Deity, and to the most, expansive prospects of the 
grandeur and magnificence of bis empire. 

For a considerable period after the true system, of the, world 
was reco^fsed, astronomers were disposed to consider tho 
stars as so many insulated luminaries, scattered almost at ran-, 
dom throughout the vast spaces of the universe. Having eii> * 
gaged in no very extensive surveys of the celestial vault, and 
resting contented with the idea that the stars were so many 
fluns, dispersed in a kind of magnificent confusion .throughout 
the inmiensity of space, they seemed to have. formed no con* 
ception of any specificjiifference in the nature of these bodies,, 
or of any systematic arrangement as existing among them. 
Hence it happened that no discoveries ofimpcnrtance were 
made in the region of the stars, from the time ef Huygens and 
Cassihi tilt n^ar the latter part of the eighteenth century ; eo 
that a whole century elapsed without materially enlarging our 
views of the sidereal heavens, and of the variety, order, and 
arrangement of the numerous bodies which every portion of 
those expansive regions presents to view. During the last 
sixty or seventy years, the attention of astronQmers has been 
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. more -particiduly, <ltrect6d to sidereal obserrations ; and 
among those who have laboured with success in this depart* 
ment of astronomical inrestigation, the late Sir William 
Herschel stands pre-eminent. Fired with a noble zeal for the 
improvement of nis fayourite science, and for the enlargement 
of his views of the distant regions of creation, he set to work 
with enthusiastic ardour, and constructed with his own hands 
telescopes of a size and magnifying power far superior to what 
had ever before been attempted. Mounted oil the top of his 
Ibrty-feet reflecting telescope, he not only discovered new 
bodies within the limits of the planetary system, but brought 
to light innumerable phenomena in regions of the firmament 
where the eye of man had never before dared to penetrate. 
He explored the Milky-way throughout all its profundities, 
and found that whitish zone of the heavens to consist of a 
multitude of stars " which no man could number," fifty thou- 
sand of them having sometimes passed through the field of 
' his telescope in the space of an hour. During the coldness 
and profound silence of many sleepless nights, he surveyed 
almost every portion of the celestial concave, and discovered 
more than two thousand nebuics, or starry systems, of various 
forms and descriptions, alonefWith multitudes of double, triple, 
«nd quadruple stars which had formerly been unknown, and 
ascertained, from the change of their relative positions, some 
of their real motions and periods of revolution. ATter more 
than half a century spent in unwearied observations of the 
iieavens, this illustrious astronomer departed from this earthly 
scene in 1822, without infirmities and without pain, in the 
eighty-fourth year of his age, leaving a son to prosecute his 
labours endued with virtues and talents worthy of his father, 
and whose observations and researches have already enriched 
the science of astronomy, and extended our views of the si- 
dereal system. 

This department of astronomical science may be considered 
as stiU in its infancy. Years, and even centuries, must roll 
on and the number of astronomical observers must be in- 
creased a hundred fold, before the sidereal investigations now 
going forward can be nearly completed. A more extensive 
' knowledge of the history of the heavens, of the bodies which 
lie hidden in the yet unexplored region of space, and of the 
changes and diversified motions to which they are subject, is 
doublless reserved for generations to come ; and ficom ^e at- 
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iMition wiikli W huitf\>Hiti paid to tbb viAjw^ i»d ihe ir- 
door wi^ which it ia now ptosecuted in different pttrtt of t!he 
world, we hare reason to aspect that new ecenea of divine 
wisdom and omnipotence will be gradually unfolding, and new 
and interestin gresnlts deduced from the nocturnal laboors of 
those who have devoted themselves to celestial investigations. 
To what extent our Imowledge of the objects of this science 
may yet reach, it is iinposaible for us to anticipate. The ob- 
jects in the heavens present a scene whicn is absolutelv 
boundless ; which all the generations of men that may arise tiu 
the termination of our terrestrial system will never be able 
fully to explore; a scene which will doubtless engm the 
study and contemplation of numerous orders of inteltectnal 
beiqgs throiu[hout all the revolutions of eternity. 

In the foUowiqg woik I propose to give only a vefy con- 
densed view of the leading objects which have been lately 
discovered in the sidereal leavens. The fkcts in relation to 
this subject wfll be selected chiefly from the observations of 
Sir W. iKerschel and several other astronomers, and some of 
^m from personal observation. Most of the facts to which 
I allude were ascertained by Sir W. Herschel by means of 
telescopes of great size and power, and a considerable num- 
bfur of the double and triple stars, stellar and ptanelaiy nebu- 
la, and other phenomena, cannot be perceived with instm- 
nents of an ordinary size. Certain interesting Iscts, t6^ 
particularly with regard to the motions of double stars, Ite^ 
lately been brought to lijj^t by the obeervations of Sir John 
Herschel, made m the southern hemisphere ; but (he bodies 
to which I allude cannot be seen in the northern latitudes in 
which we reside. A considerable portion, therefore, of our 
infonnation on this subject must necessa^ly depend on the 
observations of the astronomers to whom I allude, and the 
•tatemenu they have published to the world ; but these ob- 
servations have, for the most part, been abundandy verified by 
other observers. 

It shall be our endeavour to state the prominent Acts con- 
nected with the sidereal heavens in as plain and perspicuous 
a manner as possible ; and whfle it fonns no part of our ^an 
to ftame hypotheses, or launch out into theoretical disquisi- 
tions, we shall offer those remarks, and freely indulge in 
these moral reflections, which the contemplation of rnicn au- 
gust objects are calculated to suggest. The scenes we intend 
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fo ezbibii are not only the workmanship of €M,.bdt ditplif 
tbe glory of his attributes and the magnificeuce of his «mpiiv 
ift a degree, and upon a scale, far 8ur[)as8ing what can b# 
Men in any other department of creation ; and thereforev itf 
til our surveys of thosO grand and mukiferious objects, w» 
ought invariably to connect our views and investigations witli 
the supreme agency of Him who brought them into exist- 
eiice, and to cherish those sentiments and emotions whick 
may inspire us with reverence and adoration of that gloriocw 
ciid incomprehensible Being **by whom the worMw wer« 
fritned,** *' who created all thinga, and for whose pleniui* 
they are and were created.*V 



CHAPTER I. 

M OBNBRAL TISW OF THB rTARRY HSAVBN8, WfTB B«rK«> 
0BNTAT1ON8 OF DrPA'CUBD PORflOfMS' OF THB FlRlfAlfBICT. 

If we conid suppose a community of rational beings t9 
h»re lived for ages in some subterraneous grottoed far beneath 
the surface of the earth, and never. to have visited the exteriot 
portions of onr globe, their ideas must' have been extremely 
eircumscnbedy and tbeit enjoyments extremely imperfect^ 
•ten although they had been furnished with everything reqni- 
tite for their animal subsistence. Could we imaginer thai 
such beinffS were all at-once transported to the surface of th« 
euth, with what astonishment and wopder would they be 
seised when they beheld the expansive laiMlifcape of the wofld; 
the lofty mountains towering to the clouds; the hills crowned 
widi magnificent forests ; the plains stretching to the bound** 
ficsof the horizon, and adorned with colours of every shade} 
Ike expansive lake, like a magnificent mirror, imbosomeA 
Among the hills ; the rivers rdling their walsry treasures to* 
wards the ocean; and the son in the firmament revoking 
srotind the circuit of the sky, diffusing his light and heat-orf 
every surrounding object ! Above afl, with v^aM es^ottoin of 
tdmiration would they bo filled vrhen ^tf beheld the sobv 
^be descending below thaf western horizon^ und sos# aftifr 
B 
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te moon diiplaying ber tiWer crescent in the tk?, and tht 
etan, one after another, emerging from the blue eihereal, tiU 
the whole celestial concave appeared all over spangled with a 
thousand shining orbs, emitting their radiance from every part 
of the cope of heaven, ^nd all moving, with an apparently slow 
and silent motion, along the spaces of the firmament ! Such 
' expansive and novel scenes would undoubtedly overwhelm 
the faculties of such beings with astonishment, and transport, 
and wonder inexpressible. 
We are placed, periiaps, in a situation nearly similar in re- 

Krd tolhe remote regions of the universe, as the beings we 
ve supposed were situated with respect to the ample pros- 
pects we enjoy on the surface of our globe. Were such 
beings, from their subterranean abodes, to look through a 
narrow funnel which presented them With a feeble glimpse of 
our upper world and of a portion of the sky, the view thus 
obtained would somewhat resembfe the partial glimpse we 
have yet acquired of the splendour and sublimities of the dis- 
tant universe ; ^and were we transported to those far distant 
•cenes, which appear through our telesco^ only like dim 
specks of light, we should doubtless be as much overpowered 
with astonishment and wonder at the magnificent scenes 
which wbuki open to our view, as our supposed subterraneous 
inhabitants could be at the amplitude and^grandeur of onr ter- 
nttrial abode. 

In our present habitation we are confined to a mere point 
in the infinity of space. Ample aa our prospects are, it is not 
improbable that the yiews we have already attained bear a 
less proportion to the whole immensity of creation than the 
limited range^of a microscopic animalcule bears to the wide 
expanse of the ocean. What is seen by human eyes, even 
when assisted by the most powerful instruments, may be as 
nothing when compared to what is unseen, and placed fat 
•ver beyond the view of mortals. Since the heavens first 
began to be contemplated, our views haye been carried thou- 
•ands of times farther into the regions of space than the un- 
assisted eye could enable us to penetrate ; and at every stage 
•f improvement in optical instruments our prospects have 
been still farther extended, new objecU and new regions o 
creation have appeared rising to our view, in boundless per* 
epective, in every direction, without the least indication of a 
hmmdtry to the <^peratioDs of Omnipotence ; leaving us ae 
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Mom to dodbt that all we have hitherto dncorared is but a 
small and incpDsiderable part of the length and breadth, and 
the height and depth of immentUy. We may suppose, with- 
out the least degree of improbability or extravagance, that, 
were the whole of the visibU system of creation annihilated, 
though it would leave a void immeasurable and incomprehei^ 
sible by mortals, it would appear to the eye of Omniscience 
only as an inconsiderable blank, scarcely discernible ainid the 
wonders of wisdom and omnipotence with which it is sur- 
rounded. 

Such views and deductions have been derrved from atten* 
five surveys of the StarRY Hbavbvs. These heavens pre- 
sent, even to the untutored observer, a sublime and elevating 
spectacle. He beholds an immense concave hemisphere, sur- 
lounding the earth in every region, iand resting, as it were» 
upon the circle .of the horizon. Wherever he roams abroad, 
on the surface of the land or of the ocean, this celestial vault 
still appears encompassing the world ; and after travelliiw 
thousands of miles; it seems to make no nesirer an approach 
than when the journey commenced. From every quarter of 
this mighty arch numerous lights are displayed, moving on- 
ward in solemn silence, and ^calcu^ted to inspire admiratioa 
and awe. Even the rudest savages haVe been struck with 
edmiration at th^ View of the nocturnal heavens, and have re- 

Srded the celestial luminaries either, as the residences of 
»ir gods or the arbiters of their future destinies. 
But to minds ^enlightened jvith the .discoveries of science 
and revelation the firmament presents a sceiie incomparably 
more magnificent and august. Its concave rises towards im- 
mensity, and stretches, on every hand, to regions immeasura- 
ble by any finite intelligence ; it, opens to the view a gUnapae 
of orbs of inconceivable magnitude and grandeur, and arran- 
ged in multitudes which no man can number, which have 
diffused their radiance on the earth during hundreds of gen- 
erations ; it opens a vista which carries our views into the 
regions of inJmUy^ and exhihiu a sensible display of the tm- 
mensily of space and of the boundless operations of Omnipo- 
tence ; it demonstrates .the existence of an eternal and in^ 
eomprehensible Divinity, who^ presides in all the grandeur of 
his attributes over an unlimited empire; it overwhelms the 
contemplative mind with a display of the riches of his wisdom 
Aod the glories of his Omnipot^ncs'; it directs our project* 
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to the rogioRt of odier wort^, where ten thousand timee teQ 
thousands of intelligences, of Tsrioas orders, experience the. 
iMffecte of divine love and beneficence. Amid the silence and 
the solitude of the midnight scene, it inspires the soul with a 
solen^ awe and with reverential emotions ; ii excites admi- 
ration, astonishment, and wonder in every, reflecting mind, 
and has a tendency to enkindle the fire of devotion, and to 
nise the afiections to that inefisble Being who presides ia 
high authority over all its Biovements. While contempk* 
ting, with the eye of intelligence, this immeasurable expanse, 
it teaches us tlyd rittleness of man. and of all thai earthly pomp 
and splendour of which he is so proud ; it shows us that this 
world, with alt its furniture and decorations, is but an almost 
invisible speck on the great m^p of the univer^ ; and thai 
our thoughts and e&ctions ought to spar -above aU its siofol 
pursuits and its transitory enjoyments. In short, in this oni» 
-versal temple, hung with innumerable lights, ,we behold, with 
the eye of imagination, unnumbered legions of bright intelU- 

rses, unseen by mortal eyes, celebrating, in ecstatic strains, 
perfections of Him who is the creator and governor of all 
worlds ; we are carried forward to an eternity to come, amid 
whose scenes and revolutions alone the magnificent objects it 
oontains can be contemplated in all their extent and grandeur. 
It )s an evidence of the depraved an^ grovelling dispositiona 
of man thtit the firmament is so seldom contemplated with the 
eye of reason and devotion. No other studies can present an 
assemblage of objects sq Wonderful and sublime ; and yet, of 
all the de^rtments of knowledge which are generally |»08fr> 
cuted, no on^ is*, so little Understood or /appreciated by tbo 
balk of mankind as tho science of the^ heavens. Were it 
■K>re genen^lly studied, or its (Ejects more frequently con- 
templated, it would have a tendency to purify and elevate the 
aoul, to expand and ennoble the intellectual faculty, and to 
supply interesting topics fqr conversation and reflection. The 
objects in the heavens at» sb^rand, so numerous, so diversi- 
fied, and so magnificent, both m their size and in the rapidity 
of their motions^ that there appears no end to speculation, to 
inquiry, to jtonjecture, to incessant admiration. There ia 
ample room for all (he iacufties of the brightest genius to bo 
employed, and to expatiate in ji\\ their' energy on tins bound- 
lass theme ; ^nd v^re they thus employed more frequently 
than theyi are, our Views of ihe arrangement and the natnve 
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•f the raagni^cent globes of iteaven might be rendered ttiU 
more definite and expansive. 

While contemplating the ei^anse of the etarry heavens, 
Che mind is naturally led into a boundless train of specula* 
tions and inquiries. ' Where do these mighty heavens bigin, 
and where do they end 1 Can imagination fathom therr depth, 
or hunaan calculations and figures express their extent 1 Have 
angels or archangels ever winged their €ight across the boun« 
daries of the firmament 1 Csnt the highest created, beings 
measure the dimensions of those heavens, or explore them 
throughout all theiir departments] Is there a boundary to 
creation beyond whi^h the energies of Omnipotence, are un- 
known, or does it extend throughout the infinity of space f 
la the immense fabric 'of the universe yet completed, or is al- 
mighty power still operating throughout the boundless dimeQ- 
, tions of space, and new x:reations still starting Into existence 1 
At what period in duration did this mighty fabric commence, 
and when will it be completed] Will a period ever arrive 
when the operations overeating power shall cease, or will 
Uiey be continued throughout, all .the revolutions of eternity 1 
What various orders of mteHectual beings people the vast re- 
gions of the universe 1 With what mental energies and cor- 
poreal powers afe they endowed T Are they confined to one 
rogion of space, or. are they invested with pov^ers of locomo- 
tion, which enable them to -wing their flight from world to 
world 1 Are they making r^pid advances, irom age to age, in 
intellectual improvement 1 Has moral evil ever made inroads 
iBto those remote regions of creation. Or are all their inhab- 
itants confirmed in a state of inhOceilce and bliss 1 Is. theii 
history diversified by new and wonderful events, and do 
changes and revolutions happen among theml Are all the 
toibes of intellectual natures throughout creation connected 
together by certain relations and bonds of union, and will a 
period ever ai^rive in the future revolutions of eternity when 
they shall have had an intimate correspondence with onie an- 
other 1 These, ahd hundreds of similar inquiries, are nato- 
tmlly suggested by serious contemplations of the objects con- 
nected with the starry heavens, and they have k tendency to 
toad the mind to sublime and interesting trains of thought and 
reflection, and to afford scope for the noblest energies of the 
human soul. 

But leaving such reflections, in the mean time, let us now 
B2 
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take a general view of the starry bearens aa thej appear te dM 
eye of a common spectator. 

When an untutored observer attempts to take a serious snr- 
Ttgr of the starrv firmament for tbe first ti^, he is apt to W 
bewildered at the idea of the immense mtrititudje of stars which 
teem to present themselves in every part of the sky, and lb« 
apparent confusion with which they seem io be arranged. He 
ie apt to think that they are absolutely innumerable, and that 
all attempts to enumerate or to classify them would be ia 
tain. There is something so m'sgnificent and overpowering 
in a cursory view of a clear starry sky, thst the mind shrinks 
from the idea of ever being able to form a distinct conception 
•f the number and order of thoa^ lumiiKMis orbs^ or of their 
distances and magnitudes; but the genius and industry of 
■MR have, in niimerous instances, accomplished what at iKral 
Ttew appeared beyond the reach of the human faculties. All 
^ stars visible te the naked eye have been numbered, and 
Iheir relative positions determined, with as much precision aa 
iSbe longitudes; latitudes, and bearings of places 6n the surface 
•f the ^obe ; and there is not a star visible to the unassisted 

2e, but its precise position can be oointed out, not only during 
e shades of night, but even during tho day, when the sun ia 
shining in all his splendour. ^ 

In order to prevent confusion in our first surveys of th» 
atarry heavens, Ifet us fix upon a certain portion of the firma- 
Bfent, and the more conspicuous atars which lie in its immedi- 
ate vicinity. Let us sUp|)pse ourselvea contemplating the 
^vens about the middle of January, at ei^t o*ciock in the 
evening, in the latitude of 52^ north. At that time, if we 
lorn our faces towards the south, we shall behold the splendid 
oonsteDation oiXhion a little to the east of the meridian, or 
nearly approaching the south. This constellation forms one 
of the moat striking and beautiful flusters of stars in the heav- 
ens, and is generally recognised even by comnu>n observers. 
It is distinguished by four brilliant stars in the form of an ob- 
long or parallelogram ; and particularly by three bright stare 
in a straight line neav the middle of the square, or parallekv 

rm, which are known by the namea of •* the 'l*hree Kinjrs,** 
the »»Ell,*^or ♦♦Ysrd.'* They are also termed Orion^ 
ItU ; and in the book of Job, «* the bantU of Orion ;'* and th* 
Wft^ce they occupy is exactly three degrees in length. The 
Ine paaaing through these three ataxa iXNi^ta to the PUiadts^ 
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or seven stars, on the one eide, and to Sirius^ or the Dog Star, 
on the other. The equinoctisi circle passes through the up- 
permost of these fitar», which is tiaMed M^ntika. 'Yh^y are 
situated about eight degrees west from the soUlitial cobtre, or 
^at great circle which passes through the po!eso^ the heav- 
ens, and the first points of 6ancer and Capricorn, in^wbich the 
sun is in his greatest declination north and south, which hap- 
pens on the 2l8t of June and 2ist of December. There is a 
row of small -stars .which' run down obliquely heldw the belt, 
and seem to hang from it. which fs (denominated the tuHfrd of 
Orion^ AlK)ut the middle of this row of stars there, is per- 
ceived, by means of the telescoi)>, one of the most remabrkable 
mbula in the heavens; The whole number of stars vi;;(ible 
!^ the naked eje in this constellation has been reckoned at 
about 78 ; of which two are of the fircit magnitude, namely, 
Rigfi, in the left foot on the west, and Betelgujsse, on the east 
shoulder. They are connected by a line drawn through the 
U|>permost star of thd belt. There are four stars of the second 
magnitude) three of the third.; and hfleen of the fourth; hot 
several thousands of stars have been perceived by good tele- 
scopes within the limits of this consteliation. . 

North by west of -Qripn is tlie cdhsteilation Tuurut^ or Xhp 
QuN, one of the signs of the zodfac, '^he Pleiades^ of the 
seven stars, so frequently alliiided to botlf in ancient and mod- 
em times, form a portiqn of thif constellation. At the time 
now supposed, they are a very little ' beyond the meridian to 
the west, .and abuul thirty-seven .degrees north by west of the 
belt of Orion, at an eleyation above the horizon of about siiUy- 
four degrees. This cluster/was described by the, ancients as 
consisting of kev^n ^tars, but at present onlv six can be distin- 
guished by the naked eye. With'powerful telescopes, hovir- 
ever, more than 200 stars have been counted .within the lin^its 
of tl^is group. The Ifyndes \i anothe^r cluster, situated about 
eleven degrees southeast from thepieisdes, consisting chiefly of 
small stars, so arrangied i^s to form a figure somewhat like th« 
letter V. On the left, at the top of the letter, is k star of the 
first magnitude, named Aldebaran, or the Bul!*s Eye. whieb 
is dislinguisheld from most df the other stars by, Asrruddy ap- 
pearance. This coi^stellat'ion is situated between Per»eu9 
and Auriga on the north, and has Gemini on the east. Ariet^ 
on the west, and Orion and Eridiinus on the south. U cno* 
•iata of about 140 start visible to ike naked eye.. 
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The coDstenation Gimini is situated northeast from Orioi2» - 
and altpost due east from the Pleiades, and is one of the sign* 
of the zodiac. It Jiai Cancer, pii the -east, Taumt on the 
west, and the Lyr¥X on the north. ' The orhit of the earth, or 
thea|>pareut circle described by the sun in his annual course,* 
passes thi^ough, the mid^e of this constellation. From the 
21st of June till the 23d of July, the sun passes through this 
sign, but the stars of which it is composed are tlien invisible, 
being overpowered by the superior brightness of the solar rays. 
This constellation is easily distinguished by t^o brilliant stars, 
denominated (pastor, and Pollux^, which' are within five de- 
grees of eat:h other. Castor, a ster of. the first magnitucle, is 
the northernmost pf th^^twO ; and Pollux^ a star ^f ilie secoildi 
magni^lude, is situated a, little lo the southeailt of it. Castor 
is found b^ tfhe telescope to be a double star, the smaller one 
being invisible to the naked eye ; and, from a long series of 
observations^ it is found that the smaller star is revolving 
around the larger with a slow motion, and^.thai a cQmpletd 
rcTolution wilt occupy moret^ than 300 years./ About twenty 
degrees southwest of Castor and Pollux are three small stars, 
nearly in a stright 5he, and about three or fow degrees dis- 
tant from each other. The southernmost of the three lies 
nearly in a line with Pollux and the Star' Betetguese^ in the ' 
constellation of Orion, but somewhat nearer to Betelguese 
than to PoUui. 'These §tars, in the hieroglyphic figure of 
Gemini, form the^feet of the twins^ 

Directly sOutb of' Gemini is ih6 constellation of Canis Aft- 
nor, or the Lesser Dog. Jt is situated about midway between 
Gemini and Cams Maj(^^ or the.Great9r Dog, and has i/y- 
dra on ^be east and Orion on the wes^. It consists of only 
fourteen-stars visible to the naked eye, the principal of which 
is Procyon, ^ bright star between the first and secon^ magni- 
tude. It is almost directlv south from Pdltix, and distant 
from it about tw€ntyW0ur degrees. The jiext brightest star 
in this constellation, which is considerably smaller than Pro- 
cyon, is called G^ome/^a, and is situated about four degrees 
northwest of Procyon. i . 

South by west of Canis Minor, at ^e distance of nearly 
thirty degrees^ is Canis Major , ot the Greater Dog. It is . 
southeast from the belt qt 9r*oo« and <lue east from the con- 
stellation of Lepus, or the Hare, at the distance of ten de- 
grees. Cams Major is easily distinguished by £he brilliancy 
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POSITIONS OF STARS AND CONSTELLATIONS. 21 

of iia principal star Siriuf^ which is appareritly The largest uiid 
brightest fitted atur in ttin b^aveiiB, «u that it it genera Hy con- 
sidered afl one or ihe rutai-est of tbese (Ji*4jnt orb*, ihoygh its 
distance from lh« eal'lh is Lornputed at ncii hut than tirtnfy 
tiiitonj of miles; aj)d 4 ^unnon baU. movlEkg ovtr Liiis Lm^ 
mcnse space ftt th& mt^ of ijuieie^n mi I en a mhiutP, would 
require moi-e ihan Lwo millimiii of jczts hcfofo [t could reach 
t\m dj^aLant orb. StriuEf h Knuth by ua&t ot Buidgui^ae in th« 
Itjft shoulder of Orion, at the disuurc of twenty-bevfn degrees, 
and ttouihi^jst from ihv lower atar »n ihe t^^lt, nt I be diHane« 
of iwemy'ihTee decrees. A line dfawi:> throu|fh the three 
itars wh>ch form the twilt, lOrtarda ihf? (southeast, leads the 
eye directly to Siriuv, which, at the penod and Lour we h^ve 
■tatcd, 13 3 bout twelve dcgrtfca above the south tiaj^tcrly point 
of the hanzda ; 4 hue drsiwo from Betelgoe^e touihe^t lo- 
wards Sinua^ and thent^o to the uorttieast* mcpts Pmcyon fn 
Cania Minor, and^ coiuimjtd licarly dije wcsU it again meeti 
B«itelgiiesc, so that ibpac ihrct slur* affern lo form a large tri- 
angle, which IB nearly equilaitT'iL Another trian^lo ib formed 
by drawing n line ea^l ward from Beiel^oe^e to Procyofij aa a 
base, from Procyon srraight north to Poilui, *nd frorn thence 
again southwtst to BetelguesO, which Jxirma a rigbt-iinglWl tri- 
anglct having the right angle at the ^iHT Procyon, find the 1 me 
extending from PoUui to tJetclgnese forrnij the hypo they u»e. 

In order to render Lbesc d^^criptiaiia mofo dehrdte, I have 
Aetcbcd jn Plate 1. a small m^p of thia portion of the heavens, 
in which the principal stars in the eonstcUatiorj$ above de- 
tenbed are represented . I'he /f/if-hand ^ide of ihifl map repre* 
teai^ the cast ; the n^A^h»nd side the itent ; the lower part 
the south ; aijd ibe ijpper part Ihc north, or higher portioi} of 
the hcaveas. When ysed so a* to eotti]jafe it with the real 
firmament, the observer is supposed to have his* tice directed 
cfaiedy to the Routh and the ibOUthea«tt;rii parL« of the aky. 
He may tlien easily di^^trnguijjh ihe pTif>cipal sta^s laid down 
ID it by the following direetioHs i A tine drawn horn A to B^ 
ml the top of the tnap, parses thnjogli the fctar Ciitlor in Gem- 
ini, which is near the left hand bidr. A tiiie drawn frott> C 
to D passes throUgli Pdi'tXy in the some atgij, which is four or 
five degrees to ihe sotuhcaat of CaUof ; it likewise paKj^ea 
near Auriga^ a star of the ?treond tttagiiitude, in ihe conftifl- 
lation of the Wagoner, whii:h is repreaentid near the middle 
of the line. Aimoai directly north Irom Aurifi, At the dia- 



Digitized by >^J\^VJV IV^ 



22 POSITIONS OF STARS ANIi CONSTELLATIONS. 

taace of s^renteen degrees, is the star Capella^ in the sanM 
constellation, which is one of thp brightest stars in the heavens 
next to Sirius. ' It is about twent}(^ight degrees northeast 
from tfaesPleiades, but is beyond the northern limits of th« 
map. A, line dfav^n from E to F passtss through Aldeharan, 
or the Builds Eye, and the.Hyades ; northwest of which is the 
Pleiades, or seven stars, near the northwest. part of the map. 
A line 4rawn from G^ioR passes through the slsr Belelguese^ 
in the east shoulder of OriOn; the line from I to K passes 
through BelldtriXj in^the west^ shoulder, a star of t^ie second 
magnitude,, somewhat^ le^s brilliant than^Beielguese, and like- 
wise passes through Protyon^ in Cania Minor, which appears 
Hear the left^side. of the map/; and the line from L to M 
^passes through the middle star of Orion's belL The line from 
N to passes thfough Rigely in the left foot of Orion, a star 
Dfthe Qrst magnitude, fifteen degrees south of Bella triz. The 
iine F Q passes' through^at/}A', a st^r of the ^hird magnitude, 
tn Orion's right knee, ^ight and a^lf degrees east of Rigel. 
These two form the JQwe/ end of the parallelogra^m of Orion, 
The line R -&, pisses through, the star Sirius, in Canis Major, 
which is east by'sQOth from/Saiph^ at the distance of fifteen 
degrees. The smal) stars^t6 the west,br right hand of Sinus, 
form apart of the constellation of.Le;w«, 6r the Hare. A 
line drawn from 7* to 17, from the northern to the southern 
part of the map, will point out^the posiiion of the stars here 
represented with respect to the meridian, atihe time theso ob- 
servations are supposed to be made. The stars on the right 
of this iine are west of the meridian, and all those to the iei^ 
lie to the east of it. . - 

By, attending to. tiie'aboye directions, and comparing the 
delineations on the map with the heavens, all the stars and 
constellations npted above may be readily distinguished. The 
triangles formed by Betelguese, Procyon, and Sirius, and by 
Pollux, Procyon, and Betelguese, will likewise be seen on 
the map, as formerly described, and, may be easily traced in the 
heavens. Although I have fixed on the middle of January, 
at eight b'clock in thp evening, fQr these observations, yet the 
same ^tars may be ti'ace^, 'at different hours, during the 
months of November, December, January, February, and 
March; About the middle of November, at midnight, and the 
middle of Decemlier, at ten o'cldck P.M^, this portion of 
the heavens will appear nearly in the same position as here 
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represertied. Abciat th.e middlt of Februftnr /Orion will Iw on 
the meridian sboot eighl in the evening ; and in the rmmih of 
Mancb, It the fumt bour^ ctm^ideribly to the we^t of i( ; bnt 
mU the adjacent stars ■nd ronstellBli'^m mav be traced at tliis 
time m ibc ttianueT already dvscnt>od. The star^ arid cob-» 
«tellattot@ delineated on tliia map eomprehend a «pc© in ib* 
heavens extending m breadth» from rwnh to south, about fifty 
degrees; namely, from thirty -tbrcc degrees of north d^ina' 
tion to seventeen degreea south : and in lenffth, from west to 
cE^t, about sixty de^es. The equator run» through this 
ponion of the hcaTen!i in the dir<:ction a b^ or nearly eorre* 
flfponding to the Ime L 3f^ so that it passes rery near to thf» 
upper $iar in the belt of Orion. The degrees of tmrth and 
south dechnation*^ from the eqtiator are marked on the maf- 
gin. 

Plate 11. represents another portion of the heavens as it 
appears about the beginning of Septynber, It inchidea some 
tif the larger stara belonging to ihe conslelUtiOns Ct/g^tust 
Ijyrn^ Cer&arus, Scrpcntarius^ Aquilh^ Hercules^ Itnd CcTonti 
MoreatiSr At ten o'clock in, the evcniui^ of the 1st of Sep* 
tcmber, the St^r Attair^ tn the constellation of Aquila^ or the 
Eagle^ will be neatiy on the mend i an, at an elovAtion Qhovo 
the horizon of about forty- six de^rrees. This etar^ which is 
between the first and second magnitude, is situated near the 
east or left-hand side of the map, near the bottom, and has a 
im^U star to the souths and anoihef to the northwet^t of it. 
Aline drawn from T to U passes through the &Uit AUiiJri and 
a hne from V lo W passes through the meridian^ at the hour 
vnppOi^ed. 

The seven stars which are nearest Alt air, towards the 
aouiht and west, and north west^ belong to the conatotlation 
of A^uita. All the glairs on the map which arc to the right 
hand of Altair are west of the meridian. A line drawn from 
JC to Yy near the top of the map^ passes through Dcfifbt a 
bright star of the second magnitude in the constellation of 
CygnuSf or the Swotit which is the »lar next the left-hand 

* The itrltn^tton nf a hesTeoly body '» ita ^iKlarife tionh or soutll 
ntsm the eimlno^rtal cir etjuaior^ aiid etjrrtsponds to hfifude an ihe ter- 
r^qiiiff'Qs ijlotH', whirh iti the diBroncic of a \i\a<!e from the eifn^imr. Ttm 
biniude iit a. h nvfjUy bofijf is ita distnnce uorib or Rcitiihaf ihe tdtptic. 
or oppnreni jiQeh oTlhti aao, which forma an aafEa of S3 i-Jtdvgrew wllb 
the uqulriDctJal. 
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■idfi, netrly doe north from A-ltair, at the distance of thirty* 
■ix degrees : the otlier four stan* adjacent lo it belong to iho 
aame consteltation, A tine drawn from A^ B tiasaes througli 
the star Yegt^^ or a Lyra, a brilliant atar of the first magni- 
tude in the constellation of the' Harp. ' t*he six small stars to 
the southeast of it likewise belong to this constellation. The 
atars.oatne right, or to ihei ivestwarq of Vega, belong chiefly 
to the constellation of HefcuUt^ A line'drawii from do D 
pasfites through, the ptlncipaf star of Cor&na Borealis, or th« 
Northern 'Crown, named' Alphacca, which is of the third ma^ 
nitude, snd near the rijy^ht-hahd side of the map. The stars 
north and east from it belong to the same constellation. Weait 
from Alphacca is Mirac, at the distance of eleven degrees; 
and southwest of MiraO, at the disiancis of ten degrees, is 
Arctnrus, a bright star of the first magnitude, which is then 
about^ eighteen degrees above the western ho izon. Both 
these stars are in th^ consiellation BooUs^ but they are not 
within the limttd of*tfll map. A line ''drawn from F %o G 
passea through Ras AHj^thi, i at&r of the setond^ magnitude, 
and the^princip«l star in.the constellatien of Hercules, which 
ia twenty- five degrees southeast of Corona Borealis. A line 
firom Hto I passes through Ras. Alhague, a star of the aee- 
ond magnitude in the head of Sefpenfarius. This star is five 
degrees east by soiillu of Ras Algethi. Most of the other 
aUrs to the sout)i and east in the map hcflong to Sefpentarios. 
Yariotia other remafkable Atiara may be seen at this time be- 
sides those noted in the map, oarticularly the square of Peg* 
asus, or the Flying Horsel About fifty-three degrees nesriy 
eastironci Altair is Markab, a star oC the second magnitude; 
sixteen and a l\;fitlf degrees east of Markab ia Algemb, another 
star of the second magnitude ; fourteien degreea north of Al- 
gtnih'iBAlpherattrVid fourteen degrees w,e8t of Alpherstx 
18 Scheat, both of them stars of the secoi^ magnitude. These 
four slara^ of nearly equal magniti^s, form the Square of 
Pegasus, and appear ' nearly half way between the eaatem 
horizon and the meridian. , 

All thfe stars alluded to above may likewise be seen during 
the months of July and August, When they will appear io « 
more easterly position than at the time stated above ; and in 
the month of October, at eight o*clock, and in Nove nber, at 
six o*clock in the evening, they will be seen nearly io the pl»> 
•itiona which have been now represented. 
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EXPLANATION OF THB PLAN1SFHERB8. 25 

Plftte ITI. represents a view of some of the principal start 
troufid the pole, extending from the polar point, in every di- 
rection, about forty- five degrees. In using this map, ihe ob- 
server is supposed to be lookmg towards the north, in which 
cai>e the iefi-hand side of the map is towards the tpesl, and 
the right side towards the enst. The large star near the cen- 
tre of the map is the Pole-star, which forms the tip df the tail 
of Ursa MivjOTy the square of which^and the two other star^ 
in the tail, will be seen ascending from it towards the righ> 
hand, when the map is SO pUced that the ^st of April is at the 
top. Inhere is only one star of the first magnitude within the 
limits of this map, namely, C'^T^^/^o, this principal star in the 
constellation Anni^a, opposite that part of the map where the 
month of Deceml)er is marked. A Une drawn from C to D 
passes through this star, which is adjacent to the extremity of 
the map. '1 here are. eleven stars of the second magnitude ; 
five in the square and tail of Ursa Majors or the Great Bear, 
namely, the two pointers, Dubbe and Merak, Phady Alioth, 
and Beaetfunh The others are, Menkalina^ Etanim^ Ra.itO' 
ban. A Ige nib J Delta Cy*rni^hnd the Pole-star. ^\ line drawn 
from A to B passes through Dubbe and Merak, and^th'e Pole- 
star, at the centre of the map : and on the other side of the 
Pole-sur it passes through a part of the constellation of Cat- 
9iapeta^ the Pole-star tieiiig nearly equidistant between that 
constellation and the pointers. A line drawn frOn) E io F 
passes through Mcnkalina^ in the consielldliofi of Auriga, 
about eight degrees from Capella. A line drawn from G io H 
passes through Delta Cygnij in the Swart, which is placed at 
the extremity of the map. A line frotn I to K passes through 
Algehib, the principal star in the constellation of Perseus. 
A line from L to M passes through Eianitns near the right- 
hand side of the map, a star of the second magnitude in the 
constellation of Draco, near to which, at the distance of four 
or five ^legrecs, is Raslaban, likewise a star of the second 
magnitude in the same constellation. With two other stars, 
they form a kind of irregular square or trapezium^ and, with 
another small star, they ^rm a figure resembling an Italic K. 
When the star Etanim comes to the meridian of London, it 
it exactly in the zenith of that place, which has rendered it of 
peculiar utility in certain nice astronomical observations. It 
IS celebrated in modem times as being the star which Dr* 
Bradley selected to determine if potsible, the Annual Paral^ 
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Ux ; and from his observations of which he deduced the im- 
portant discovery of the Aberration of Light. 

Let us now suppose that we are to contemplate the north- 
ern part of the heavens about the beginning of April, at ten 
o'clock in the evening. Turning our faces toward^ the Pole- 
star, or directly north, and holding that part of the map upper- 
most which is opposite to the beginning of April, those stars 
which are marked on the uj/per part of the map will appear 
not far from the zenith, or nearly overhead ; those towards 
the lower part will appear at a low elevation, not far from the 
horizon ; those on the right will appear in the east, and those 
on the left in the west, at different elevations, as here repre- 
sented. The two pointers in the Great Bear, which are di- 
rectly opposite to the 1st of April, will be seen nearly in the 
xenith, and to point downward to the Pole-star ; and, at nearly 
an equal distance below the Pole-star, they direct the eye to 
the constellation Cassiopeia, wliich is conceived to have a 
certain reseinblance to a chair, and which appears only a 
smpll distance above the northern horizon. " To the west or 
leA-hand side of Cassiopeia is the constellation Perseus, of 
which Algenib is the principal star, and which is likewise at 
a low elevation. To the right, or east side of Cassiopeia, is 
Cepheus ; four stars of which, two of ihe third and two of the 
fourth magnitude, form a kind of square, or rhDmbus. Ths 
stars farther to the east, and in a more elevated position, be- 
long chiefly to the constellation of Draco, or the Dragon. 
The star Etanim, in this constellation, appears nearly due 
east of the Pole-star, at the distance of forty degrees. The 
stars on the western side of the map, or on the left hand, 
nearly opposite to Etanim, belong to the constellation oi Au- 
riga ; and those on the upper part are chiefly some of the 
prominent stars connected with tne Great Bear. The bright 
star Capella appears nearly west by south from the Pole-star, 
at a pretty high elevation, with Menkalina a little above it, 
and to the eastward. 

Besides the stars marked on the map, there may be seen, 
at the same time, several brilliant stars of the first magnitude. 
Turning the eye east by south, the bright star Arcturus, in 
the constellation Bootes, is seen about half way between the 
horizon and the zenith. Looking to the northeast, the brill- 
iant star Vega, or Lyra, appears elevated twenty degrees 
•bove the horizon, in a direction nearly opposite to Capelli^ 
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in the west. Farther to the north, but not quite so elevated 
as Lyra« is Deneb^ in the constellation of the Swan. Turning 
our eye to the west, t)astor and -> Pollux will be seen about 
midway between the western horizon and the zenith ; and 
farther down, near the horizon, almost due west, are Betel- 
guese and Bellatrix, the two stars in the shoulders of Orion, 
Betelguese appearing the more elevated of the two, the other 
portions of Orion having descended below the horizon. To 
the southwest, midway between Pollux and the horizon, it 
Procyon^ a star of the first magnitude in the f^esser Dog. 

Suppose, now, we were to observe the same quarter of the 
heavens, at the same hour, ab6ut the beginning of October. 
In this case we have only to reverse the map, so that the first 
of October may be uppermost. At this season, Cassiopeia 
will appear near the zenith, and the two pointers of Ursa Ma* 
jor will be seen at the opposite side of the pole, at no great 
elevation above the horizon. Capella will appear towards the 
east, on the right, at a considerable altitude, and the five star* 
in the head of Draco considerably to the west, while Algenib, 
end the other stars in Perseus, will be seen in a high eleva- 
tion, to the east of Cassiopeia. At this time, likewise, by 
turning our eyes towards the east and the south, Aldebaran, 
or the Bull's-eye, in the constellation Taurus, will be seen 
elevated fibout twelve degrees above the eastern horizon, 
about sixteen degrees above which are the Pleiades, or seven 
•tars. The star Altair will appear near the southwest, half 
way between that point and the meridian,, and Fomalhauty in 
the Southern Fish, will be seen nearly on the meridian, only 
five or six degrees above the south point of the horizon. 

In like manner, were we wishing to observe the position of 
the circumpolar stars at any other kour^ at this period, than 
ten o*clock P.M., suppose at eight in the evening, we have 
only to turn the line which marks the beginning of September 
uppermost instead of October, and the position at that hour 
will be seen ; and if we choose to make our observations at 
■ix in the evening, we turn the first of August to the top. al- 
lowing two hours, at an average, for every month. If we 
would inspect their position, at twelve midnight, the first of 
November must be turned round to the top, and so on for any 
other hour. If we would make our observations in the begin- 
ning of January, at ten P.M., that point must be turned to the 
. top, and then the two pointers will be seen on the right. 
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•traiffht cast from the Pole-ttar, and the other five stan hang- 
ing down from them, Cassiopeia nearly straight west, and Ca* 
pelia not far from the zenith. These circumpolar stars may 
Uierefore be seen at every season of the year, and tlieir rela- 
tive positions detern^ined beforehand by simply turning round 
the map to the month, or day of the month, required, so that 
that point may be at the top , and although the monihs are 
arranged so as to correspond with ten o'clock P.M., yet the 
positions may be represented for any other hour, according to 
the directions given above. 

The following remarks mSy be stated in reference to the 
•tars depicted on this map: 1. All these stars never set in 
our latitude, but appear to move round above the horizon in 
circles, of which the j>ole is the centre. As the observer is 
supposed to be in fifty-two degrees N. latitude, all the stars 
withm 52° of the pole never descend below the horizon. In 
one part of their diurnal course they appear above the pole, and 
some of them near the zenith, an^ in the opposite point they 
appear below the polar point, and sometimes near the northern 
horizon. 2. In the higher part of their course they appear to 
move from east to west, and in the lower part from west to 
east. Those nearest the pole describe small circles around 
the polar point; and those at greater distances describe larger 
circles i but their periods of apparent revolution are exactly 
the same, namely, twenty-three hours, fifty- six minutes, and 
four seconds. 3. The stars represented in this map are only 
those which are most prominent and obvious to the naked 
^e, in order to prevent confusion, and that the untutored ob- 
server may not be distracted with too* many objects at one 
view. They chiefly consist of stars of the second, third, and 
fourth magnitudes. 4. In order that the observer may be able 
readily to estimate the apparent distances of the stars from 
each other and from the horizon, it may be proper to keep in 
mind that the distance between the two pointers is exactly 
five degrees, and between Dubbe(the nearest to the ))ole)and 
the Pole-star, twenty-nine degrees. By applying these meas- 
ures by the eye to other stars, their apparent distances may be 
very nearly estimated. 5; Although I have stated, in general 
terms, that the pointers come to the southern meridian, or are 
nearly in the zenith, at ten P.M., qhoi/t the beginnifig of April, 
yet it is hot before the seventh of this month that they are ac- 
curately in this position at ten in the evening; but the difieiw 
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•nee is not much perceptible by the eye during the course of 
a week or two, and therefore can lead to no great mistake. 

6. If the circle containing the stars were cut out, and sur- 
rounded with the circle of months and days, and made to re- 
volve within the circle of hours, it might be made to serve 
the purpose of an astronomical clock for pointing out the 
hours ot the night, aiid likewise for showing the positions of 
the circumpolar stars for any hour of the day or night. 

7. The delineations of the apparent distances of the stars on 
this map are on a scale of only one half the size of that on 
which the two preceding maps were constructed. 

The three preceding views of certain portions of the heav- 
ens, partly delineated from actual observation, are intended 
to convey to general observers a natural representation of 
those quarters of the firmament to which they refer, so that by 
a little farther attention and observation, and an inspection of 
a celestial atlas, they may acquire a, general view of the prin- 
cipal stars and constellations visible in our hemisphere ; for 
on most celestial planisplieres and globes there is such a 
group of eyes, noses, legs, tails, plaws, and, wings connected 
with the mythological figui;es of the constellations, no traces of 
which can be seen in the heavens, that the learner is sonae- 
times confounded, and can scarcely trace any resemblance 
between what is depicted on such globes and planispheres 
and the real aspect of the firmament, the stars appearing, in 
many instances, as accidental spots, buried, as it were, amid 
the group of hieroglyphics with wh^ch they are connected. 



CHAPTER II. 

OK TBI ARRANOBMBNT OF THE STARS INTO CONSTKLLATIONl, 
WITH 8KSTCHB8 OF TUBIR MYTHOLOGICAL HISTORY. 

In order to distinguish the stars from one another, the an- 
cients divided the heavens into different portions or spaces^ 
called consUUalionSt or groups of stars. 'I 'hey supposed each 
group to occupy a space which a lion, a bear, a man, a harp, 
or other object would fill if it were there delineated ; and 
C 2 
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hence the diflfcrent constellations were depicted as if they b«4 
borne a resemblance to dragons, dogs, rams, altars, ships, and 
tiuiilar objects, whether imaginary or real. The inveiiiion of 
the conste'lations, particularly those of the Zodiac, is gener- 
ally attributed to the Chaldeans or the Egyptians ; but most 
prol>ably the merit, such as it is, iadue to the former, although 
the EgyptiaBs appear at a very early period to have derived 
the knowledge of astronomy from the mhabitants of Chaldea, 
and imparted it lo the ancient Greeks and other nations. The 
first series of constellations which were formed appear to have 
been those of the Zodiac. Findmg that the year consisted 
neither of twelve nor of thirteen lunations, in order to know 
the precise bourid.n of the annual course of the sun, they were 
under the necessity of carefully examining what stars were 
successively obscured in the evening by the motion of that 
globe, and what stars, after emerging from its rays, showed 
themselves again before the dawn of day. 

Macrobius, an ancient Roman author, and iSextus Empin- 
cus, a Greek writer, have handed down to us the ingenious 
method which the first astronomers used to d*»termine exactly 
the course which the sun describes in the heavens, and to 
divide the year in:o equal portions, of which the following is 
a condensed description : 

1'hey every day saw the sun and the whole heavens turn- 
ing round from east to west. In the mean time ibey observed 
that the sun. by amotion peculiar to it, receded, from day to 
day, from certain stars, and took its place under others, aU 
ways advancing towards tne east. As theyfoutid that twelve 
revolutions of the moon hppro^timated to^one revolution of the 
sun, but that a certain sensible difference existed, they wished 
that they might have twelve divisions of the year, which 
might be exncUy equivalent to the year itself. For this pur- 
pose they took two brass open vessels, the one pierced at the 
l)Ottom, and the other without anv orifice below. Having 
•topped the hole of the first, they filled it with water, and 
placed it to that the water might run out into the other ves- 
sel the moment the cock should be opened This done, they 
observed in that part of the heavens where tlie sun has its 
annual course the rising of a star, rcmarnable cither for its 
magnitude or its brightness, and at the critical instant it ap- 
peared on the horizon they began to let the water flow out of 
the upper vessel into the other during the rest of the night and 
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the whole following day, till the very moment when the same 
•tar began to appear anew on the horizon. The instant it was 
again seen they took away tho under vessel, and threw the 
water that remained in the upper on the ground. The ob- 
servers were thus sure of having one revolution of the whole 
heaven between the first rising of the star and its return. 
The water which had flowed during that time now afforded 
them the means of measuring the duration of one whole rev- 
olution of the starry firmament, and of dividing that duration 
into several equal portions. They then divided the water of 
the under vessel into twelve parts, perfecUy equaly and pre- 
pared two other small vessels capable of containing exactly- 
one of these portionR, and no more. They again poured into 
the great copper vessel the twelve parts of water all at once, 
keeping the vessels shut. They then placed under the cock, 
still shut, one of the two small vessels, and another near it to 
succeed the first as soon as it should be full. All these prep- 
arations being ready, the next night they observed that part 
of the heavens towards which they had remarked the sun 
took his course, and waited for the rising of the consitellation 
which has since been called Aries. The instant Aries ap- 
peared, and they saw the first star of it ascending, they let 
the water run into the little measure. As soon as it was full 
they removed it, and threw the water out. In the mean time 
they put the other empty measure under the fall. They ob- 
served accurately all the stars, that rose during all the periods 
which the measure took in filling, and that |>art of the heavens 
was terminated in their observations by the star which appear- 
ed last on the horizon the moment the measure was just fulL 
In like manner they proceeded with the other vessel alter- 
nately, till the two small vessels were three times filled, which 
marked out six divisions, or one half of the course of the sun 
in the heavens. They were then forced to defer the obser- 
ration and measurement of the other half of the firmament till 
the opposite season of the year, when they proceeded as be* 
fore. 

Having in this manner determined the twelve divisions of 
the heavens, and marked the clusters of stars peculiar to each* 
they proceeded to givo them names, and, in general, termed 
them the stations or houses of the sun, three of which were 
assigned to each season. The particular names given to each 
of the twelve constellatiokts of the Zodiac are generally sup- 
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posed to refer to certain circamittances peculiar to the differ- 
ent months. As the Chaldean observers seem to have been 
of opinion that there were, during the springs no productions 
more useful than lambs, calves, and rams, they gave the con* 
stellations through which the sun passes during that season 
the names of the three animals by which they were most eii« 
riched. The first was named Aries^ or the Ham ; the second 
Taurms^ or the Bull ; and the third GtminU or the Twins, 
that is, the two goats, which commonly bring forth two young 
at a time. The Greeks afterward represented them by Gas* 
tor and Pollux, two twin brothers, sons of Jupiter by J^da, 
the wife of Tyndarus, and as such are represented on our 

S lobes. Having remarked that there was a point to which 
le sun approached when passing these signs, but which it 
never went beyond, and that it afterward receded from that 
point for six months together, this retreat of the sun backward 
led them to distinguish it by the name of an animal which 
walks backward, and hence it was denominated Caiicer^ or 
the Crab. As the heats in the next month (July) are most 
intense, they compared them to the raging and fiercenesd of a 
lion, and hence tney called the sign X^o, that is, the Lion. 
As in the next month harvest commences, and as young girls 
were generally set to glean in the fields, they denommatcd 
the si^n correspot«ding to this month VirgOy or the Virgin, 
which is represented by the figure of a young woman holding 
an ear of corn. 

The perfect equality of days and nights which happens 
when the sun quits the sign of Virgo caused astronomers to 
give the next sign the name of Libray that is, the Balance, 
poised 60 as to represent equal day and night. The frequent 
diseases which are produced in consequence of the sun re- 
tiring to the south procured the next sign the name of Scor* 
jfiOf or the Scorpion, because it is mischievous, and drass 
after it a sting and venom. When harvest is over, and toe 
fields cleared of the crops, then is the season for hunting, and 
therefore the sign in which the sun enters at that time has ob- 
tained the name of Sagittarius, that is, the Archer, or Hunts- 
man. The next constellation, Capricorn, had its origin from 
the wild goat, whose nature being to seek its food from the 
bottom to the tpp of mountains, was considered emblematic of 
the ascent of the sun from the lowest point of its course, in 
the beginning of this sign, to its highest pitch or summit in 
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file sammer solstice, when it enters the sign Cancer. The 
next sign is called Aquarius^ or the Water bearei, emblemat- 
ical of the rains which generally fall at this i«easou of the year ; 
and the last sign is named Pmces^ or the Fishes, which name 
•eems to have been given because at the time when the sua 
enters it tishes are then considered as fattest and most in sea- 
ton for use. 

Such were the names and the symbols which the anciehtt 
appropriated to that great circle or zone of ihe heavens through 
tivhich the sun, moon, and planets appeared to move. As ihe 
names of ten of these signs or constellations are borrowed 
from several animals, astroniMnei^s gave the annual zone which 
they compose the name of tktt Zodiac^ that is, the circle of an- 
imals, from the Greek word i^uov, an animal. By this divis- 
ion of the heavens, mankind acquired a new method of meas- 
uring time, and of regulatmg 41II their labours. From the 
knowledge of the year and of its several subdivisions, and the 
'periods when sowing ought to commence, and when the fruits 
of harvest might be expected to arrive at maturity. When, 
after the setting of the sun, they saw the stars of the sign 
Aries ascend the opposite horrzon, and dintant from the sun 
by one half of the sphere of the heaveus, tbey then knew that 
the sun was under the sign Libra^ which, being the seventh 
of the celestial signs, was distant from the first by one half of 
the whole Zodiac. When, at the approach of day, they saw, 
in the middle of the tirmament or on their meridian, at an 
equal distance from east to west, the principal star of the sign 
Leo, they understood that the sun, then about to rise, was at 
the distance of three signs from Leo, and removed towards 
the east One fourth part of its circle. Tuus, witliout seeing 
the stars, which were obscured and overpowered by the son'a 
rays as he passed through them, they could say, with a perfect 
assurance, ** the sun is now in Scorpio, and in two mouths 
hence the shortest day will arrive." On the sight of a single 
constellation, placed either in the eastern, western, or middle 
part of th^ heavens, they could immediately tell in what sign 
the sun was, how far the year was advanced, and what kinds 
of labour were requisite to be performed. It is therefore to 
astronomy we ar3 originally indebted for our knowledge of the 
length of the year and the commencement of its different sea- 
sons. 

The ancients next proceeded to arrange into constetlationt 
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the other croapt of stai^ which were situated to the ndrth and 
south of the Zodiac. In forming this arrangement they pro- 
ceeded on principles similar to those by which they had delin- 
eated the signs of the Zodiac. They conceived the different 
groups as if they bore a certain resemblance to birds, beasts, 
serpents, or to certain imaginary beings, and gave them names 
corresponding to such conceptions. This they seem to have 
done for the sake of assisting the memory and imagination in 
forming a general idea of the forms and the relative {position of 
the several clusters of stars, and to enable the observer more 
readily to distinguish and to point out any particular star ; but 
it would be too tedious, and would convey little profitable in- 
struction, to inquire into the reasons of the emblematical 
figures they adopted, or to attempt a detailed view of theii 
mythological history. 

The following table contains a list of all the constellations, 
SDcienc and modern, with the number of stars in each, at 
stated in t^ Historia CeUstis of Flamalead^ formerly Royal > 
Professor of Astronomy at Greenwich. The f.rst column con- 
tains the name of the constellation, the second column the 
number ai stars it contains, and the third column the principal 
stars and their magnitudes. The number 1 expresses stars 
of the first magnitude ; 2, those of the second magnitude, &«. 

NORTHERN CONSTELLATIONS. 

Name. ^Sitri Frindptl Stan. 

Ursa Minor— the Little Bear 24 . . Pole Sitar, 3. 

Ursa M^Jor— the Great Bear 87 . . Dubhe, 1 ; Aiioth, 1 

Draco— the Dragon 80 .. Raoraben, 2. 

Cepheua(Ba8t or Draco) 35 . . Alderamin. 3. 

B<K>tes— the Herdsman 54 . . Arcturus. 1 ; Mirae,S. 

Corona Borealis—the Northern Crown ) a. ai„k<»».. o 

(East of Bootes) { 21 • • Alphecca, 2. 

Bercules, with Cerberus 1 13 . . Has Algethi, 2. 

Lyra— the Harp 21 . . fV^rt, or Lyra, 1. 

CyKnus— the Swan 81 ..Deneb,2. 

Cassiopeia- l^dy in her chair 55 . . Krhedi r, 3. 

Perseus, and Head of Medusa 59 . . Algenih, 2 ; Alfsol, 2. 

Auriga— the Wagoner W .. Capella, Alajoth, I. 

SerpenUrius-Serpent Bearer * 74 . . Ras Alhague, 2. 

Serpens— the Serpent 64 

Sagitta- the Arrow (North of Aquila). . . 18 

Aquila ami Aniinous— the'Eagle, Ac. . . 71 • . Altair, 1 or S. 

Delphiniis— the Dolphin 18 , 

Equuleus— the Hon»e*8 Head 10 

Pcf usus— the Jr'ly ing Horse 89 . . Markab, S ; Bcheat, S. 
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Triangulum^ilw Triangle lo '"•"""»»» "*™«» 

CameiufMrdalls— (jamelofMrd 98 

Leo Minor— the Little Lion 53 

Coma Bernicea—Bernice'a Hair (North f ,. 

ofVirjfo) { « 

Vuliieciila ei Anser— the Fox A Goooe I ,- 

<8ouiUorUygnus) j ^ 

Lacerto-the Lizard fEast of CygnuA). . . 16 
Beutum Sobieski (North of Bagittarins). . 8 
Canis Venatici— the Greyhounds S9 

J:yn» » 44 

Cerberus 4 

Mona Menelann (^utheast of Bootes). . . II 
Taurus Poniatowski— the Boll of Po- ) . 

niaiowski ( Wettf of Aquila) i ' 

Musca-ihe Fly (North of Aries) 

Tarandus—Roindeer (at North Polo 18 

Total number of stars in the North^ i , .^ 
ern ConsteUations j **** 

SOUTHERN CONSTELLATIONS. 
Those Constellatims marked tkua t never rise in 19. lot. 53 degrees. 
Name. ^Jjj^ Principal Sh«. 

Cemt-the Whale »7 >. Mcnkar,a; Mlni,S. 

gl[i<>n :■'•:•' 78..Beielguese,l; Rigel. I 

Bri'ianu»-»the RiTer Po 84 . . Acliernar, 1. 

Lepos -the Hare (South of Orion) 19 

Caiiis Major— the Great Dog 31 ..Sirius, I. 

Canis Miitor (North of Monoceros) 14 . . Procyon, 1. 

Argo NaviH-the Ship Argo M . . Canopus, 1 ; Naoe. J, 

Hy«lfa— the Serpent 60.. CorHydm,L 

Crater— the Cup (South of Virgo) 31 . . Algorab, 3. 

Corvus— the Crow »*Jouih of Virgo) 9 . . Aixea, 3. 

Centaurus— the Centaur 85 

Lupus-the Wolf S4 

Ara»— theAliar 9 

Corona AuHtralis— Southern Crown 13 

Piscis Au8tralin(Sou«h of Aquarius) 94 . . Fomalhaut, 1, 

Columbo Noaehi— Noah's Dove 10 

RoburCarolit (East of Argo Navis) 13 

Grus»— the Crane .. 13 

PhcBnixt IS 

Indust— the Indian ..^ IS 

Pavot— the Peacock 14 

Apust— the Bird of Paradise 11 

Apis Muscat Australis 4 

Triangulum AustraU^t (South Triangle) 5 

Piscis Voianst- the Flying Fish i 

Camelioul (near the South Pole) 10 

Poradot—the Sword Fish S 
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Toneani— the Americmi Goose 

H>druKt— the Water 8i«»«ke 10 

gexians-llie Sextant (South of Leo).... 41 

Mono eros— the Unicorn 31 

Cri X— the Cr«iwt , ft 

The Scuiptor'H AppHratiis 13 

Circii ust the * onipufweJi 7 

BraiKleiihurgiuiriiScepiruiTi (Southwest I « 

of Orion) -•••• > 

EqunlrUH Pictorius 8 

Fornax ( heniica 14 

Horolojjinmf— theClotk H 

Morn* Meimaf— f he Table Mountain .... 30 
Machina rneuinaiica— the Air Pump ... 24 

Norma, or Eiulid'8 Square 19 

OctHHs llaMleianuHt— lladleyV Octant . . 43 
PyxiKNantica— Mariner's <:ompa88 .... 8 

Retirula Khomboidali t 10 

TeltJKC piumt-thi- Telescope.... 9 

Sculptoriof— Uie Enjrraver's Tools 16 

Microbcopium— the Microscope 10 

Total numh«>r of stars in the South- ) ,q^ . 
eru Coiietellatioiis S 

ZODIACAL CONSTELLATIONS. 

* Name. ^^^' Pr«clpal8tw. 

Arles-theRam 6« . . o Anetis, 2. 

Taurus— the Bull 141 . . AWeharan, I : PleiadM 

Gemini— the Twins M . . Castor, I : Pollux, 1. 

Cancer-lhe Crab 83 .. Arubens. 3. 

Leo— the Lion 95 . Repulus. I ; Dencbola,t. 

Viruo— the Virgin 110 .. Spica Virainis, I. 

Libra— the Balance 51 . . ZubeneschamalOi S 

Scorpio— the Scorp on 44 . . Autarca, 1. 

Sagittarius- th- Archer 69 

Capricornus— the Goat 51 

Aquarius— the Water Bearer 108 . . Scheat, 3. 

Pisces— the Fishes 1 13 

Total number of stars in the Zodiac. .1016 

Total number of stars in all the Constellations 3487. 

Thus all the visible stars in the firmament have been ar- 
ranged into ninety-four constellations, of which forty-eight 
were formed by the ancients, and the rest within the last two 
or three hundred years. Of the stars above enumerated, there 
are about 17 of the first magnitude, 76 of the second, 223 of 
the third, and the remainder of the fourth, fifth, and sixth 
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magnitades. The dtSerent classes of magnitudes are intend- 
ed to express their apparent brightness. The brightest stars 
are said to be of the tirs^ magnitude ; those which appear 
next in brightness, or inferior to the first, are classed in the 
second magnitude ; and so on down to the sixth magnitude, 
which comprises the smallest stars visible to the naked eye in 
the clearest night ; though there are but few eyes that can 
distinguish those which belong to the sixth magnitude. All 
the stars beyond these limits come under the general denomi- 
nation of 'telescopic stars ; and with the most powerful tel- 
escopes, stars may be perceived of all classes, from the sixth 
to the sixteenth order of magnitudes. Every increase in the 
power of these instruments brings into view innumerable mul- 
titudes of those orbs which were before invisible, so that no 
definite limits can be assigned to the apparent brightness or 
magnitudes of the stars This classification mto magnitudes, 
however, as it is entirely arbitrary, so it is extremely indefi- 
nite, and can convey nu very accurate ideas even of their 
apparent brightness or intensity of light. This consideration 
has led some eminent astronomers to endeavour to estimate 
the apparent brightness of each star by experiments made with 
the photometer. From various experimental corhparisons of 
this kind, the late Sir Wm. Herschcl deduced the following 
conclusions : 

Light of a flkar of the average let magnitude =; 100 
2d . =r 25 

8d . == 12 

4th . =6 

6th =2 

eth . = 1 

8o that the light of a star of the second magnitude is one 
fourth of that of a star of the first magnitude ; the light of one 
of the third, one eighth ; of the fourth, one sixteenth ; of the 
fifth, one fiftieth ; and of the sixth, only one hundredth part. 
Sir John Herschel informs us that, from his own experiment-s, 
be has found that the light of Sirius, the brightest of aH the 
fixed stars, is about 324 times that of an average «tar of the 
sixth magnitude. 

It may be proper to observe that the stars specified in the 
statements inserted above are not all visible to the naked eye, 
nearly two thirds of them being perceptible only by the tele- 
D 
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•cope ; but they are those stars whose latitudes and longitudes, 
and whose right ascensions and declinations, have been accu- 
rately determined. ^ They form only a very small proportion 
of those which are fouiid to exist in the most distant regions 
ef the firmament ; for by powerful telescopes there have been 
explored in a single speck of the heavens a number which far 
exceeds that of all the visible stars fnthe sky : and catalogues 
have been formed in modern times which comprise from ^ty 
to a hundred thousand of these luminaries. 

The first astronomer, so far as we know, who attempted t6 
make a catalogue of the stars, was Hipparchus of Rhodes, who 
flourished about 12U years before Christ. Having observed a 
new star which he had never seen before, hte began to doubt 
whether there might not be changes occasionally taking place 
among these luminaries, and therefore commenced making s 
catalogue of them, noting down the position and magnitude 
of each star, with the view that, if any new star should again 
appear, or any of those observed by him should increase or be 
diminished in magnitude, or totally disappear, such chanm 
might be known to those who should live in future ages. This 
catalogue, which was handed down to us by Ptolemy, an an- 
cient Egyptian astronomer, has been of special use .to tnodem 
sstronomers, both, in determining the rate of the precession 
of the equinoxes, and in proving that certain stars which then 
existed are no longer to be seen in the heavens ; thus indica- 
ting that changes and revolutions are taking place among the 
distant bodies of the universe. The catalogue of Hipparchus 
contained a description of the places of 1026 stars. The 
Arabians are the next whom history represents as having at- 
tempted to form a descriptive catalogue of the stars. This 
was effected by Vlug Beigh, the grandson of Timurlaneiu 
from his own observations made at Samarcand, whose cata- 
logue contains 1022 stars. Tycho Brahe, the celebrated 
Danish astronomer, ^ho lived in the sixteenth century, by 
means of the large and accurate instruments he iLvented,^ 
formed a catalogue of 777 stars, which are considered as su- 

e trior in correctness to those of HippSrcbus and Ulug Beigh. 
e was prompted to this laborious undertaking by the sud- 
den appearance of a new star in Cassiopeia, in the year 1572, 
which shone with the brilliancy of Venus, and was visible even 
^ noonday. Bayer soon after published a catalogue of 1160 
sUrsi in vwiich hfrintroduced the pracUca of distipguishing tbt 
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mn by the letten of the Greek atphahet. All the catalogues 
BOW raentioned were formed before the telescope was invent- 
ed, and contained nearly all the stars which could be perceived 
by the unassisted eye^ Soon after the invention of the tele- 
scope, in the beginning of the seventeenth century, the cele- 
brated Hevelius composed a catalogue of 1888 stars, of which 
1553 were observed by himself, and their places computed 
fmr the year 1660. But some of our modem observers of 
the heavens have published catalogues which contain the po- 
sitions of many thousands of stars, besides multitudes of neb- 
vlsB, of various descriptions, double, triple, and quadruple stars, 
wad various other celestial phenomena. 

The division of the heavens into constellations, and ths 
aames and figures by which they are distinguished, seem to 
bave been of a very ancitnt date. Job. who is supposed to 
bave lived in a period prior to that of Moses, refers to some 
•f them by the^ame names which they still bear. ** Canst 
thou bind the sweet influences of Pleiades** — or the seven 
slars — **or loose the bands of Oi>ionV' that is, the belt of 
Orion, which consists of three equidistant stars in a straight 
line. ** Canst thou bring forth Mazzaroth in his season ? or 
canst thou guide Arcturus with his sons V Arctprus is a 
bright Stai; of the first magnitude in the constellation of 
Bootes, and is here put for the constellation itself. The ex- 
pression "his sons** is supposed to refer to Asteritm and 
Charity the two Greyhounds, with which he seems to be puE- 
soins the Great Bear around the North Pole in the diurnal 
revolution of the heavens. Mazzaroth is generally supposed 
to re^er to the twelve si^ns of the zodiac, which, by their ap- 
pointed revolutions, produce the succession of day and night; 
snd the seasons of the year. In another part of this boM>k, 
Job, when filled with profound reverence of the majesty of 
Ood, declares thact He alone " spreadeth out the heavens, 
•ad maketh Arcturus, Orion, and the Chambers of the 
South.'* The prophet Amos, who lived 800 years before the 
Ghristian era, alludes to the same objects in the fifth chapter 
of his prophecy : ** Ye who turn judgment to wormwood, 
and leave <m righteousness hi the earth, seek Him who maketh 
tbft seven stars and Orion, who turneth the shado,w of death 
mto the morning,' and maketh the day dark with night ; that 
••Ueth for the waters of the sea^ and poureth them out npoa 
ll»faee of (beeartb : the Lord of Hoiits is his name.** 
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The names of the constellations, and the hieroglyphic %> 
vres by which they arc represented, appear^ however, to hav« 
had their origin in superstitious and idolatrous notions. The 
Egyptians, it is well known, worshipped the host of heaven 
under the figures of most of the animals which represent the 
celestial constellations, particularly the signs of the Zodiae. 
They imagined thff sun, which they cal^d 0«iw, to be a 
proper representative of the Spirit of Nature, or the Supreme 
Being, who, like the sun. appears everywhere present, exer- 
cising bis infliience overihe universe. The moon, as she re- 
ceives her light from the sun, was looked upon as a female 
divinity, and called his ; which goddess was made to signify 
universal nature considered as passive, and susceptible of va- 
rious impressions, forms, and qualities. They found, or tm- 
ag'inrd they found, in various animals some properties or 
qualities corresponding to the motions, appearances, or infill* 
ehces of the sun, moon, and stars. This induced them not 
«nly to use those animals in their hieroglyphic representatione 
of th^r deities, but also to pay them divino honours. Thut) 
by the Ram, a prolific animal, they represented the genial, 
fertilizing influence of the sun in spring ; and by the hot and 
furioiTs Lion, his violent scorching heat in the summer ; and 
the Bull was an emblem of the various powers of the sun it 
ibrwarding the business of agriculture, in which this anhnal 
was of particular service. As. the overflowing of the Nile is 
particularly beneficial to the land of Egypt, and as that river 
was observed to swell at the rising of Sirius, or the Dog Star, 
«o they had a special veneration for that'orb, as if its divine 
influence had contributed to that fertility which was produced 
by the inundation of the Nile. That the Egyptians worship- 
ped all the animals depicted on the Zodiac, and those which 
represent several of the other constellations, is proved by the 
testimony of several ancient authors, particularly Herodotus^ 
who says that '* in Egypt all sorts of beasts, whether wild or 
tame, were accounted as sacred, and received divine honours.** 
And it is not improbable that this worship of the host of heaven, 
through the hieroglyphics of various animals, was a general 
practic^e during the abode of the children of Israel in that coun* 
fry; and that the following admonition of Moaeis has a refet» 
ence to this circumstance : ** Take heed lest ye corrupt yoop* 
■elves and make you a graven image, the similitude of any 
figure, the likeness of male or female, the likeneat of maf 

Digitized by CjOOQIC 



Mans OF ]>ISTIN6Ul8RINO TBI STARS. 41 

0M8t that IB on the eutb, the likeness of any fowl tbat flietb in 
the air, the likeness of anything that creepeth npon the ground, 
the likeness of any fish that is in the waters beneath the 
earth ; and lest thou lift up thine eyes to heaven, and when 
thou scest the sun, and the moon, and the stars, even all the 
host of heaven, shouldst be driven to worship them and serve 
them, which the Lord thy God hath divided unto all nations 
under the whole heaven. But the Ix>rd thy God hath taken 
you and brought yod forth out of the iron furnace, even out 
of Egypt.** The reference here made to their being brought 
out of Egypt seems evidently intended to put the Israelites 
in mind of their deliverance from the idolatrous practices of 
the inhabitants of that country, as well as from the slavery to 
which they had been subjected, and consequently implies that 
the Egyptians indulged m the superstitious worship to which 
we have alluded. 

As it is the practice of astronomers to denote the relative 
apparent magnitudes of the stars in each constellation by the 
letters of the Greek alphabet, the whole of this alphabet is 
here inserted, that the unlearned reader may be enabled to 
distinguish the different characters,^ and the order in which 
they follow each other. 

The first letter of the Greek alphabet, a, denotes the largest 
or brightest star in each constellation. Thus, a Lyrs is the 
brightest in the constellation of Lyra, or the Lyre ; j3 Lyras, 
the star next in brightness to alpha ; and so on throughout all 
the letters^ of the Greek alphabet. When the number of stars 
to be distinguished in any constellation is greater than the 
numlier of letters in the Greek alphabet, astronomers have re- 
course to the letters of the English alphabet, and distinguish 
the remaining stars, according to their apparent brilliancy, by 
the letters a, b, c, d, dtc. ; and if more stars still remain to be 
distinguished, they resort to numerals, thus a', d\ &c. From 
this mode of distinguishing, the apparent magnitude of the 
stars, the reader will easily perceive that those stars which are 
distinguished by the first letters of the Greek alphabet are the 
largest in any particular constellation, while those v^ich are 
marked with letjiers towards the close of the alphabet ai» 
emoDg the smaller stars. 

PS 
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GREEK ALPHABET. 



le 

I 

K 

X 



9{ 



Alpha 


A 




B'ta 


B 




Ganmul 


r 




Delta 


A 




E\m»aa 


B 


e, short 


Zeta 


Z 




Eta 


H 


e.I«if 


Theu 


e 




loia 


1 




Kapi« 


K 




Uiiibda 


A 




Mu 


M 




J^u 


N 




Xi 


B 




OtnieroQ 





0, short 


Pi 


n 




Rho 


p 




Sigtiia 


s 




Tau 


T 




Uliailon 


r 




Phi 


♦ 


V^ 


Chi 


X 


ch 


Psi 


f 


P« 


Omega 


a 


o,l«mt. 


CHAPTER III. 





ON THB PROPBIBTY OF ADOPTING A MOBB NATURAL ARRANGE* 
MKNT AND DELINEATION OF THE STARRY GROUPS. 

The figures of the celestial constellations to which we have 
DOW advehed are still depicted on our celestial elohes an^ 
planispheres, and present, in my opinion, a very awkward and 
unnaiural representation of the starry hcarens. It is rather 
a strange circumstance that, for a period of more than two 
thousand years, the firmament has been contemplated, and the 
arrangements of the bodies it contains studied, through the 
medium of bears, serpents, lizards, rams, vrhales, centaurs, 
dolphins, flying horses, three-headed dogs, hydras, dragons, 
and many other grotesque and incongruous figures. The 
-niblime wonders of the evening sky have thus been associ- 
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feted with 1 groQp of in«an, ridiculous, and imaginary objects, 
of which we have scarcely any prototype in nature, and in 
which there is not the least shadow of a resemblance to the 
objects which they are intended to represent. When the 
young student of astronomy wishes to distinguish particular 
assemblages of sons and systems of worlds, he is required to 
connect them in his imagittation with wolves, lions, snakes, 
and numerous fantasMcal tigures, which are bent and twisted 
into unnatural shapes, which have as little resemblance to the 
objects in the heavens as the ghiom of midnight to the splen- 
dours of the meridian sun. Such representations have a ten* 
dency to convey to juvenile minds a mean idea of the most 
august bodies in nature, and of the ample spaces which sur- 
round them, and in which they perform their revolutions. 

The terms used in any science, the mode of communicating 
its instructions^ and the delineations which such instruction! 
require, ought undoubtedly to be accommodated to the di»- 
coveries which have been made in the course of ages, and to 
the present state and objects of that science ; and unless wo 
can show that the terms and figures to which I allude are tho 
best calculated to the present sUte and objects of astronom^ 
ical science, and fitted to assist the student in forming natural 
and correct ideas of the arrangement of the celestial orbs, it 
isjexpedient that some change and improvement in this re- 
spect should be adopted, in accordance with the new modifi* 
cations and arrangements which have been introduced into 
other departments of science. The propriety of introducing 
oome changes in delineating the constellations, and in their 
nomenclature, may perhaps appear from the following consid- 
erations : 

1. The natural and hieroglyphic figures now in use have 
no resemblance to the groups of stars they are intended to 
represent What resOmblance, for example, exists between 
an eagle, a wolf, a centaur, a flying- fish, or Hercules with bio 
club, and the constellations which bear their naihes and are 
Attempted to be delineated by their figures 1 Even when 
imagination has stretched itself to the utmost in order to fan- 
cy a resemblance, it is obliged to represent such creatures in 
the most unnatural positions ; and, after all, it is found impos- 
•ible to bend and twist their wings, and legs, and tails, and 
claws, in such a manner as to take in all the stars in the ^up, 
— 1 pretty conspicuous ones being still left unformed m the 
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iBfrae Jiit e tpccet. Besides, the discovery of new wHkm hfr 
Ibe Uriescope has now completely deranged the figures of the 
•Bcient constellations ; so that, however much the less, arms, 
mid feet of the figure.s may be twisted, theycannot be ma^s 
to coincide with hundreds of stars which are known to exist. 
The only constellations which may be said to bear a very >ud« 
resemblance to the natural figures are Orion and Ursa Major; 
but even in these the resemblance is very distant. Hence 
what is commonly called a bear is also conceived to resemble 
ft plough and a wagon^ and is, by the vulgar, distinguished by 
these names. , Hence, also, different nations represent tl^ 
flame constellation by different figures : thus, instead of our 
bieroglyphic delineations, the Hindoos have bespattered the 
firmament with bedsteads, dogs' tails, ear-rings, couches, ele- 
fibants* teeth, cats* claws, red saffron, children's pencils, lions* 
tails, festoons, wheels, razors, pieces of coral, pearls, and 
•ther whimsical objects equally appropriate.* 

In a judicious comparison of the figures of the difSoreiit 
clusters of stars with aiiy other ol»ject, for the purpose of a 
pMune «r reference, the figure of the particular cluster ought 
first to be accurately considered, and then an object, having as 
near a relation to it as possible, should be fixed upon as its 
leprescntation. But an order exactly the reverse of this 
seems to have been adopted by the ancients in their arrange- 
inent and nomencUlure of the constellations. They first fixed 
npoR^ the heroes, animals, and mythological figures which 
^y intended to place in the celestial vault, and then at* 
tempted, if possible, to bend the clusters of stars to correspond 
with them : a most absurd, unscientific, and unnatural prece* 
dure. And shall all succeeding astronomers in every nation 
^citly give their afmrobation of such rude and injudicious ar- 
fangements, as if they were unqualified for forming a more 
•eientific and definite outline of the sublime spaces of the fir- 
namkentl 

2* The figures now in use tend to convey a mean idea of. 
the objects they are intended .to ref^resent. When the stars 
were considered as merely a number of, tapers or studs fixed 
in the vault of heaven, sol^y for the purpose of shedding a 
JEbw fflimmering rays on the earth and adorning the canopy o(f 
our nabitation, it might not appear quite so mcongiuous te 

• Pee ** Asiatic Besearclies,*' v<d. U., tut. M— Anciqidty^of the IndiHi 

Zodiau. 
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tf^present their different groups by '^corroptible men, and 
birds, mnd foui-footed beasts, and creeping things.*^ But now 
that the astroilomer views the stars as so many sans and sys^ 
terns of worlds, dispersed through the immensity of space, the 
mssociation of such august objects with repiresentations so 
silly and whimsical as the mythological figures delineated on 
our globes, produces not only a ludicrous effect by the great- 
ness of the contrast, but, for the same reason, tends to lessen 
the idea of sublimity which naturally strikes the mind on the 
contemplation of such a stupendous scene. Every one knows 
bow much' tilings great and noble are debased by being placed 
in intimate cbnnexion with little and ignoble objects, and must 
feel the force of this association in the following lines of Hu* 
dibras : 

'^And now had Phoebus in the lap 
or Theiis taken out bis nap ; 
And, like a lobater boil*d, Uie mora 
From black to red began to turn.* 



Again: 



'* Cardan believed great states depend 
VpO't llie tip of the Beur's laiPs end ; 
That as be whisk'd ii towards the sun, 
Strew'd mighty empires up and down." 



And again : i s 

** Who made the Aotonc^, and wbsttos cans 
The Bull, the Lto/r, and the Ram t 
Did not we here the Jrgo rig 1 
>lHke Berenice's periwig? 
Wlioee livery does the OMi/:Aman wear? 
Or who made C/Msto]veia*» chair? 
And ihererore aa they came from hence, 
With us may bold InteHigehce.'* 

Huch an effect the celestial^ieroglyphics have a tendency to 
produce when placed in association with the august objects of 
the sky. 

8. They tend to lead us back to the dark and rude ages of 
the world, and to familiarize our mintls to those crude, chimer- 
ical, and absurd conceptions which oukht now to descend int9 
oblivion. The sig^s of the Zodiac ana most of the other con- 
eteliations were invented by the Egyptians or Chaldeans to 
perpetu&te the memory of some of their rude and barbar6us 
heroes, to assist them in their absurd and idolatrous ilrorsbi{v 
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#r to serve th« ib6li«h aiui impious ^reten^ons of sftfologj^ 
In neither of these respects can the ceiet«tial hieroglyfihics bt 
interesting or instructive to the modern sliuient cf astrpnom. 
ioal science ; but they sre, in almost every point of view, as- 
sociated with opinions^ practices, and representatipr^, which 
deserye the most marked reprobation : they also distract thf 
i^ttention by turning it aside from the direct objects of Ibe.sci* 
ence to the investigation of their fabulous history. How ridic- 
ulous the story of .Calisto and her son Areas, whom the rag# 
of Juno turned into bears, which now circulate about the North 
• Polel the story of Medusa, whose golden hair Minerva turned 
into snakes, and of the winged horse which sprang from the 
blood which gushed out in striking off Medusa*s head 1 the 
story of Orion, who was producea from the hide of an ' ox 
moistened y^ith wine 1 the story of the Dragon which guarded 
the golden apples in the garden of the Hcsperides, and was 
taken up to neaven and made a constellation on account of 
bis faithful services t the story of Andromeda, of the Swai), of 
Perseus, and a hundred others of a similar description ? 

Such is the heaven of the pagans : a common receptacle of 
tU ranks of creatures, real and imaginary, without distinction 
or order; a wild miscellany of everything that is false, gro- 
tesque, and chimerical. Such fantastical groups, which oc- 
cupy the ** houses of the 2odiac" and other comnartmenU of 
the sky, may comport with the degrading arts or the astrolo- 
ger, but th^ ere not only incompetent to the purposes, but 
completely repugnant to the noble elevation of modem astro- 
nomical science. How incongruous, then, is it that such 
representations, the wildest hallucinations of the human 
mind, should be blazoned in such brilliant colours upon our 
globes, and ^at a considerable portion of our astronomical 
treatises should be occupied in detailing their fnythological 
liistoiy 1 ' Because m few shepherds in the plains of Babylon 
or on the banks of the Nile arranged and delineated th#^ 
heavens according to the first crude conceptions which arose 
In their minds, are these diimericalrepresentations to guide the 
estronomers of every nation, and throughout all succeeding 
generations 1 It becomes the astronomers of tjbe present day 
to consider whether they intend to transmit to the enlightened 

n rations of the twentieth or thirtieth century the sublime 
▼eries of modem times, which, have transfiormed the 
heavens mto an immense naseoakdage of suns tnd worlds^ in- 
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corporated and disfigured with hydras, gorgom, !ljiiighonei| 
tiirde-headed. dogs, and other ^ dire ehiuieras ;^ or wliether 
they might not be as well qualified us the ahepherda of Ohal- 
dea^.tQ reduce the- starry groups, in the concave of the firm*- 
ment, lo a more natural, simple, and sciemific arrangement. 

4. The constellations, as presently depicted on our globe* 
and planispheres, conVey an ufinatiiral and complex repre* 
sentition of the heavens, which tends to cimfuse the imagi* 
nation at the juvenile student. On some celestial jriobeg 
which I have inspected, the natural and hieroglyphic ^reir 
«ie so prominently eligrayed, and thetrolotirs wiui which tlief 
are bespattered so deep and vivid, that the stars appeared nOf 
only as a secondary objecy hut were almost invlbihle, excepf 
im m very minute inspection. The animals were so niceff' 
drawn, and exhibited such a glare x>r variegated colomv, thsAT 
the sphere appeared more hko a younff mis^s playthinff ihairi 
a delineaticai of the starry hearens. It seemed as if tn0 en- 
graver had been afraid lest his pretty little doffs, and'serpisnts, 
and scorpions, and flying horses, and crabs, and lizards, shoidi 
have been disfigured by the radiated groups of stars whieli 
•potted the pretty, creature, ind therefore he threw them inMf 
CM shade, in order that the artificial globe, which a late phk 
losopher calls **s^ pbifosopbical toy,*' might prove nothing 
more to the fair one who occasionally twirlea it round its 
aods than a beautifully colonred ball to fiH up a'niche in btf 
parlour' or bedroom. The, same thing appears in many ^ 
our planispheres of the fioavens, on the fimt opening of which 
one would imagine he was aboat to inspect tae figures eon* 
nected with the natnral history of animals, or the fiuitastic«l 
representations illustrative of the S3rstem of pagan mvtholog]^. 
Whatever may be said of the ntihty of such delineations, it !• 
evident the^ present a very awkward and «nwiter«/ repr^^ 
.sentation of the boautifbl n^d variegated scenery of a starrjf 
sky ; and hence it is that a young person who wishes to ae« 
quire a general knowledge of the positions of j^e principii 
•tars finds it extremely diffictilt to ^recognise them by out 
I>resent maps and planispheres, on account of their being •• 
much interwoven with extran^us objects, and, on thia a4»- 
count, presenting an appearand so very different firom wfail 
thvr do in the l^vena. 

For these and many ether reasons, it stroeam e^fedietfl 
tk^aomecliiDge or modification •hoidd be adopted inth«a#> 



Digitized by CjOOQIC 



4B ntoFoaw iiif EOTSMiufTi in 

nngtmeiit and dtlmealtioQ of the oelesttal orbs. Were aby 
ecbeioe of this kind auein{ite4 it woold be proper to proceed 
•n the foUovring principle, emong othere» DameWv to- give 
mtmcs to the efany.grfiMpM from objuU iokich bear the neof* 
9Mt resemblanu (e Ike. aduat figure* ioliick appe0r in thi heao* 
mut .1 shall Qoi prc^um^ ii present to determine what- are 
4he particular objects which might be selected for repreffeibt- 
IDg the constellations, as it woqU requirea coinbui^tion of^s* 
trpnomers to enter particularly ^nto the discutoion. U ii evi- 
dent, however, that a number of clusters might be reduced to 
natberoatical jigures and diagrams ; a^d in ho far as .th^e 
vere found to resemble the. starry groups, they >yould form 
a no^uro/. representation. ^ For there actually, appear in\tho 
.btave^St'trianglea, squares, parallelograms, penta^gs, jcross^,* 
Inpeziuma* perpendicular, luid^paralkl lines, and .various com- 
^inationa of ge9metrical scheme^, tome c^ which might be 
•elected for,^^ purpose proposed. It would be 6x^ient 
that aa many^as possible of tb^ old^ cpnstejlations should be 
fveaetved entire, such as Orjon, Ursa Mi^, and QthoFS ; and 
Ihat those.which behooved to be somewhat deranged should 
(^ so divided a? that two or more of the new- formed coh- 
ateUatioos should .exactly correspond ta one of the ,old, an4 
mce^ersa.^ '■■■-)., 

To any {ipoposal of this kind, however, t am awar^ that 
i^any ohjectiona igret^d be laisedt {nrticuUrly that it wotild 
■itroduce confusion mtb |he science of astroi^On^y, Especially 
ivhen references are nvide to ancient catalogues and obser- 
Tations. It is well knowny however, that a fimilat difficulty 
has been overcome in reference to the science of .chymisirj/. 
^be new nomenclature, which was intended to etpress the 
nature of the substance by the name which is attacned to it, 
thovigh at first spotted by m^ny ctninent chymists and nhilos- 
^herst ia now.un^versidly iidopted, and has introduceo botl^ 
•implicity and precision into the acience. The same may be* 
«aid of the departments of geolpgy, botany^ Ssotplogy, nvinieral- 
Cgy, and meteorology. The principle low proposed in.refe^ 
fnce to the constellations is materian^.the same as that which 
led to the adoption of a new chymical nomienclature ; ahd^ 
#pritb rc^rd to the inconveniendes attending a new set of 
terms, it may be observed, in the words of MT Bergman, that 
■ ,ff those who are already possessed of knowledge cannot bede- 
.f raved of Itbynevir teems i^and^ those who have their know)- 
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edge to acquire will be enabled, bj an improvement in the 
Inngtiage of the Bcience^ to tiCijuire it sooner." 

I'he opposition, however^ which \i generally made to every 
innovationT whether ia ficienco or in reLtgion^ the high re«pecl 
in which everylhing is held which has the Eancilon of ami^ui- 
^, and tho difficukj of forming such an wTaTigeinent &s would 
conibine simplicity with accuracjr, and meet the approliation 
of aatrODonqerSj will probably postpone the attempt to some 
diBtaot period. I wo^ld therefore propose, in the mean time, 
at matters now stand, one or other of the following plan» for 
adopUon ; 1. That the atara bo dopicted on cdcstial globes 
and plamapherea in their true pos^iUons and apparent magni- 
tudes, without being connected with sny hieroglyph ic dehne- 
ations I the different consteilB Lions still retaining their former 
namei). By this plan, the difierent cluaterst not bein^ cncam- 
bered and buried-, as it were^ in a medley of grotesque and ex- 
trajioaus representations, would appear in their natural ^hn- 
pUcity, without distortion and confusion, no that the globe, 
being rectified to any particular poaition of the hea^en^, would 
appear a natural as well as an accurate represet^^tation of the 
corresponding orbs of ihe flrEiiament, To diBtinguish the 
boundaries of the constellations, a dotted line might be drawn 
around them, and each of them receive a alight tint of eolomr- 
ing^ so that their shape and limits may be distinguished at a 
glance^ Or^ !3. Instead of engraving the stars on a white 
ground^ as is always done on the globe^^ let them bo engraved 
on a black or a dark blue ground, so that the several stara may 
appeal' as so many white specks, varying in sii7e according to 
their apparent magnitudes, with a white border (which might 
be coloured if deemed expedient) around each constellatiouj 
to mark its bomidarie^. On this plan the principal stars in 
the constellation OritM, with ita boundary, would appear nea.rly 
a^ represented in the following page. 

This mode of delineation would exhibit the most natural 
Teprescntation which can be made^ on a convex surface, of 
the appearance of the starry sky. lam fully pertfuaded that 
globes, with either of then e (nodes of delineationi particubrly 
tbe last, would be prized by si numerous c^ass of individo^h ; 
Ls I hELve seldom conversed with any persons on this subject 
who would not hiive preferred such a simple and natural de- 
lineation to tko*e which are bespattered with the raythologicaJ 
figures. Should it^ howevsr^ be deemed necessary, in casf^ 
£ 
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of particular and minute reference, to have globes and plani- 
epheres on the common plan, a number of dehneations of both 
kinds might be engraved to suit the taste of different in* 
dividuals; and those to whom money is no great object 
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would furnish themselves with one of each description ; so 
that the one globe would prove a mutual assistance to the 
other.* 

That the opinions I have now expressed on this subject are 
not altogether singular, will appear from the following extract 
from Sir J. Herschers " Astronomy," p. 162. •' Of course 
we do not here ^peak of those uncouth figures, »nd outlines of 
men and monsters, which are usually scribbled over celestial 
globes and maps, in a rude and barbarous way, to «nable us 
to talk of groups of stars or districts in the heavens, by names 
which, though absurd or puerile in their origin, it would be 
difficult to dislodge them. In so far as they have really any 
slight resemblance to the figures called up in imaffination by 
a view of the more splendid * constellations,' they have a cer- 
tain convenience ; but as they are otherwise entirely, arbitrary, 
and correspond to no natural subdivisions or groupings of the 
stars, astronomers treat them lightly, or altogether disregard 
them, except for briefly naming particular stars, as a Leonis, 
/3 Scorpio, &c., by letters of the Greek alphabet attached to 
them." And again: **This disregard is neither supercilious 
nor. causeless. The constellations seem to have been almost 
purposely named and delineated to cause as much confusion 
and inconvenience as possible. Innumerable snakes twine 
through long and contorted are»s.of the heavens, where no 
memory can follow them ; bears, Jions, and fishes, large and 
small, northern and southern, confuse all nomenclature, dec. 
A better system of constellations might have been a material 
help as an artificial memory."t 

* The above remarks are abridged from two papers on this subject, 
which the author communicated twenty years ago to the London 
" Monthly Magazine** for October, 1818, and January, 1819, vol. 46, p. 
901 and 500. 

t Since the above was written, in Aprfl, 1338, 1 am happy to learn that 
the *' British Association for the Advancement of Science** has had its 
attention directed to this subject. At the meeting at Newcastle in Au- 
gust, 1838, it was resolved, "That it is desbraUe that a revision of the 
nomenclature of the stars sbouk) be made, with a view to ascertain 
whether or not a more correct distribution of them among the present 
constellations, or such other constellations as it may be considered desi- 
rable to adopt, may be formed.** At tbe meeUng at Birmingham, August, 
1839, the committee appoimed to report on this sttl]»ieet stated, " That 
some progress has been made in rdbrming the nomenclature of the north- 
em coostdlations ; and that the stars in tbe southern have been com- 
menced laying down on a planisptaereTaceiNrding to their observed actual 
mag oitudes, Ite tbs purpose of freopinf them in a more convenient and 
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CHAPTER IV. 

ON THE DIlTAMCIt OF tHB aTABC 

To meuore the length and breadth of an extensive kfaig- 
dom, and to compute its dimensions, or to determine the dis- 
tances between two laige islands or continents, was formerly 
reckoned an achievement of considerable magnitude ; but to 
measure the whole earth, to compute its area, and to deter- 
mine its exact figure and magnitude, were considered as the 
most astonishing enterprises ever attempted by man, and al- 
most beyoiMl the reach of the powers with which he is endow- 
ed. Confined to a small spot in the world in which he dwells, 
having no scale of measurement, in the first instance, but his 
own dimi^nsions,. or the length of a rod or chain formed from 
these dimensions, how can he measure spaces hundreds of 
times greater than the extent of his whole visible horizon 1 
how can he compute the distances and dimensions of places 
which he has never visited, and some of which he never can 
visit, and embrace the whole amplitude of a world which has 
never been thoroughly explored % The height of his body is 
but a fathom, and the length of his chain but a score of fath- 
oms ; and such measures dwindle into mere points when com- 
pared with the dimensions of the earth. Hence it happened 
that many ages elapsed before the figure and dimensions of 
the world' in which we dwell were nearly ascertained. The 
powers of the human mind, however, when called into -action 
and properly exercised, are not only capable of 8u6h enter- 
prises, but adequate to the performance of still mbre elevated 
achievements. When the mind of man is determined on the 
pursuit of knowledge, and bent upon improvement, difficulties, 
however great, only serve as incitements to action and perse- 
verance, and to stimulate his energies to their highest pitch 

adrantafeoas manner." It is tioped, tiisrefors, that we shall soon be 
presented with an arrangement and npmendatare of the starry froops 
Bceordant with the eublime oonoeptions and diseoveries of mod^ as- 
tronomy, and which shall pfeeent, on oar globes and plauispheres, a 
mors perspicttoos sod aatnral rspiesMtatiea of the heavsos. 
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of exertion. He multipliei smaU tneaauret till he amve at 
greater; he oombioes units into tens, tens into hundreds, 
hundreds into thousands, and thousands into millions. He 
combines lines into angles, angles into triai^les ; compares 
triangles, squares, and circles together ; ascertains their pecu- 
liar properties and reUtions ; and, from the conclusions he 
deduces, constructs instruments and ascertains principles 
which enable him not only to measure the dimensions of this 
lower world, but the magnitudes and distances of the globes 
which roll around him in the heavens. 

There is no saying at what point the human faculties will 
stop when once they are aroused to active operatioh, and 
stimulated to exert all their energies. We have not only as- 
certained the bulk of the tenaqueous globe> its spheroidal fig-' 
ure, its diurnal and annual motions, ami the relation in which 
it stands to other bodies in the universe, but we have deter- 
mined the dimensions of the solar system, and the distances 
and magnitudes of most of the bodies it contains, so that we 
ean now speak with as much certainty of the distance of the 
sun, or of Jupiter and Saturn, as we can of the distance of 
LoiTKlon from Paris, or of the distances of any two places en 
the surface of the earth. This is an achievement which at 
first Yiew might have appeared beyond the power of human 
genius to accomplish ; but by the unwearied observations of 
modern astronomers, and the application of mathematical prin- 
ciples ta such enervations, they have been enabled to trace 
the exact movements of the machinery which is in operation 
around us, and to deterinine with precision the relative dis- 
tance and position of every planet within the system of the 
sun. There are limits, however, beyond which it is difficult 
for the human faculties to penetrate. The planetary system 
comprises an area so vast that imagination is almost lost, in 
the conception. A circle drawn around its circumference 
would measure more than eleven thousand millions of miles ; 
and a body moving at the rate of thirty miles an hour would 
tequire above forty-two thousand years to complete the cir- 
cuit; still these vast dimtosiens are within the limits ot 
measurable distance. But virhen we attempt to pass beyond 
the boundaries of this system into-the illimitable spaces vdiich 
tie beyond, all our usual modes of computation begin to fail, 
and the mind is overpowered and bewildered amid boundless 
•pacOi and the mnltiplici^ of oibs which fill the regions of 
E2 
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immensity. We can tell thmt some of the nearett of tbeae 
orbs are not within a certain distsQce, but how fu they may 
lie beyond it the most expert astronomer has never yet been 
able to compote. 

The principal mode by which the distance of the fixed stars 
has been attempted to be determined, is by endeavouring to 
ascertain whether any, of them have an annuol parallax. I 
have already explained the mode by which the distances ot 
the sum, moon, and planets is determined by means of the 
horizontal parallax, or the angle under which the earth^s 
semidiameter is seen at any of these bodies.* But such a 
mode is altogether inapplicable to the fixed stars, whose dis- 
tahce from the earth is so^eat that the horizontal parallax is 
quite imperceptible. . Astronomers have therefore attempted 
to find a parallax by using the whole diameter of the earth's 
annual oibit as a base lint^ najnely, one hundred and ninety 
millions of miles^ and endeavouring to ascertain whether any 
of the fixdd stars appear to shift theic position when viewed 
from the opposite extremities of this line., The nature and 
mtxie of this investigation will appear from the following ex- 
planations : 

The axis of the earth extended, being carried parallel to 
itself during its annual revolution round the sun, describes a 
circle in the sphere of the fixed stars equal to the orbit of the 
earth. Thus (fie. 5), let il ^ C D be the^rbit of the earth, 
iS the sun, the dotted lines the axis of the earth extended ; 
this axis, when the earth is at Ay points at a in the sphere of 

) the heavens ; when the earth is at B, it points at h ; when at 
C, it points at c ; and when at 2>, it points 9Xd; so that in 
the course of a year it describes the circle a 6 c << in the sphere 
of the heavens, equal to the circle A B C D, But although 
the orbit of the earth, and, consequently, the circle ab c d,h& 
immensely laige, no less than many millions of miles in di- 
ameter, yet it is but a point in comparison of the boundless 
sphere of the heavens. The angle under which it appears to 
an inhabitant of the earth is insensible by any instruments or 
observations that have hitherto been, made, and therefore tho 
celestial poles appear in the same points of the heavens during 
the whole of the earth's annual course. The star H is nearer 

the point a than it is to the point c by the whole length of the 

• «*Oels rt i a I 8ceiier3r,>* p. 8p9-«». 
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line a e ; yet if this Hne a e, great as it is when viewed from the 
earth, should occupy no sensible space in the sphere of the 



Fi^5. 



Fif.6. 




beatens, the star will appear at the same distance from the 
pole throughout every portion of the annual revolution, and 
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consequently, will hare no penlkz, which » frand to be tht 
Oct. 

If the annual parallax of a fixed star were sensible, the star 
would appear to change its place so as to describe a small 
ellipsis in ^e sphere of the heavens in the course of a year, or 
an annual revolution of the earth. Thus, let G £ ■P/(% 6) 
be the orbit of the earth, and K the star to be observed, if we 
imagine a straight line to be drawn finom the eaMh at G 
through the star to a point in the heavens, as mt t, that visual 
line G i being carried along with Uie earth in its annual mo- 
tion, win describe the ellipse. hni; in other words^ the mo- 
tion of the earth round its orbit G E F /will make the star 
appear to go round the ellipse Hni. If the star K were in 
the pole of the ecliptic, the ellipse it described would have 
the same eccentricity as the orbit of the earth, and, conse- 

3uently, would differ very little from a circle ; if it were at any 
istance from the pole of the ecliptic,* the greater that dis- 
tance, the more oblong would be the ellipse. If the star were 
in the plane of the ecliptic, the ellipse would become m 
straight line, as t A, in which the star would appear to move 
one half of the year according to the order of the signs, and 
contrary to the order of the signs during the Other half, some- 
what similar to the appearance which the moons of Jupiter 
present when moving between the opposite points of their or- 
bits. If, therefore, the stars were at a moderate distance from 
the earth, so that the diameter of the earth's orbit, G f , bore 
a sensible proportion to that distance, the star would be found 
at one time of the year, suppose the month of De<^mber, at 
the point t, and at the opposite season, in the month of June, 
at the point h ; and if the angle i K h, which is equaF to the 
angle G K F, could be found, it would constitute what is 
termed the annual parallax ; aiid having obtained this paral- 
lax, and knowing the extent of the base line G F, or the di- 
ameter of the earth's orbit, the distance of the stars whose 
parallax was ascertained could then be determined by an easy 
process in trigonometry ; for as radios : is to the sine of the 
angle i K h:=sG K F: : aoia the diameter of the orbit of the 

* The poU of the eeliptic is that point in the heavens wMeh is fiinhest 
distant (hMn the plane of the earth's orbit, or 90^ (torn every part of it, as 
the north pole of the earth is the point distant 90^ t\nm the equator. The 
pole of any drcle is a point on the surflu^e of the sphere 90^ distant fimn 
•Very part of tlmt cirele of whieh it is the pole. 
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earth, 190,000,000 of railef : to i fourth Dumber, which 
woul^ express the distance of the particular stars from our 
globe. 

Bot-thls angle, in respect to any of the stars, has nevar yet 
been ascertaii^, although astronomers for more than a cen- 
tury ^t have used the most accurate instniments which in- 
genuity could contrive, and the moat unwearied obsenrationa 
in order to determine it. 

Galileo appeara to have been the first who thought of trying 
whether the annual parallax of the stars were discoverable. 
Taking for granted that the stars are placed at different dis- 
tances from the earth, and that those stars which are nearest 
will appear the largest, he suggested that, by observing with 
a telescope two stars very near each other, one of the greatest 
%nd the otheL of the least magnitude, their apparent distance 
irom each other might perhaps be found to vary as they were 
viewed from different parts of the earth^s orbit at different 
times of the year ; but no change of position whatever was at 
' that period perceived. 

If any change of this kind were perc^tible, it behooved to 
be a change either in the longitude or latitude of the stars 
fixed upon as the subject of observation. These are found, 
not directly, but by Mt determining their declination and 
right ascension. The declination of a star is found by taking 
its meridian altitude and subtracting the height of the equa- 
tor ; the right ascension is found by the time of its coming to 
the meridian.* We have thus two methods pointed out of 
attempting to determine the annual parallax of the stars : one 
by observing if any change can be discovered in the meridian 
altitudes of the same star at different times of the year; the 
other by examining whether the intervals of time between 
any two stars coming to the meridian are equal throughout 
the year. If there be any sensible change of declination in 
any of the stars, it must be greatest in those which are near 

* The latitude of A Mm is its distance tnm the eelwtte, either noithor 
south, counted towards the pole of the ecliptic. Its longitude is its dis- 
tance (Vom the first point of Aries, rcclroned esstwaid on the eelipiic. 
The declination of a star is its distsnce fWtm the equinoctial^ north or 
south, and the greatest declinstion it can have is 9(P. Its right ascmsvm 
is its distance flrom the first point of Aries, reckoned on the equinoetUi 
eastward round the sphere of the heavens, or that degnae of the equinoe- 
tial which comes to the meridian with the star. By the right ascen^on 
and declination the sitnottun of stars in the heavens is determined, as 
that of plaeos on the earth )»y longUode and laUtode. 
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the pole of the ecliptic ; but the change of right tocention 
most be greatest in stais in the eobtitid colore, and nearest 
the pole of the equinoctial. 

The following is the plan by which the discorery of the an- 
nual parallax, by the change qf decUruUion of the stars, n^y 
be attempted. Let a telescope be placed perpendicularly to 
the horizon, and through this instrument, when accurately ad- 
justed, observe some star in or near the solstitial colure,* 
which passes through the zenith, or Yery near it. If the par- 
allax of the star be sensible, there will appear a difference in 
its altitudes at different periods of the year, and its altitudes 
at the two solstices! will differ most from each other. In 
Che month of June, a star that passes through the zenith of 
any place, in north latitude, will in December pass south of 
the zenith ; and a star that in December passes through the 
zenith, will in June pass to the north of it, if there he any 
sensible parallax. 

The celebrated Dr. Robert Hook was among the first who 
suggested this method of attempting to find ue parallax of 
the stars. In the year 1669 he endeavoured to put it in prac- 
tice at Gresham Uollege, with a telescope, thirty-six feet in 
length. His first observation was made on the 6th of July, on 
the bright star in the head of Draco marked Gamma. On 
that day it passed 2' 12" north of the zenith. On July 9th it 
passed at the same distiance as before. On the 6th of August 
the star passed north of the zenith H* 6", and on the 21st of 
October it passed 1' 48" north of the zenith. But at that 
period astronomical instruments were not constructed with 
such accuracy as to enable the observer to determine with 
precision the quantity' of so email angles ; and even Dr. Hook 
himself could place no great reliance on such observations. In 
the year 16d9, Flamstead, the astronomer royal, conmienced 
similar observations with an instrument adapted to a refract- 
ing teles<iope seven feet long, and, after numerous observations, 
he supposed that he found the Pole-star nearer the pole in De- 

* The colvres are two great circles passing throagh the poles of the 
world ; one of them passes through the equinoctial p<rints Aries and 
Libr9, v^hich is called the emt.rnoctial bohtre ; the other through the 
solstitial points Cancer and Capricorn, called the aoUtMal colur*. They 
l^re drawn on all cetestial globes and planispheres. 

t The goUtitial points, or solstices, are where the ecliptic touches ihs 
first points of Cancer and Caprieoro. The sunnier solstice is on the 
8l8t of June ; the winter solstics is <m t^ 81st of Doeember. 
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oemb«r than in -the months of April, May, July, August, or Sep* 
teiiib«r ; and that its appaxeatdistanos from the pole was greater 
in April than in Septcwaber, and greater in July and May than 
in April ; and from the whole of his observations he deduced 
that Its apparent distance from the pole in June must be forty- 
six 8econ4s different from that in December. But even 
Flamstead himself speaks of these observations with a great 
deal of diffidence, owing to his doubts about the regular di<r 
visions of his instruments. 

From these observations of Hook and Flamste^, suppo- 
sing thftm to be nearly correct, Mr. Whiston computed that 
the greatest annual parallax of a star in the pole of the eclip- 
tic is forty-seven seconds ; and hence he calculated the dis- 
tance of such stars to be about 9000 semidiameters of the 
earth's orbit, then estimated at eighty millions of miles, or 
about 700,000,000,000, that is, seven hundred thousand mill- 
ions of miles ; a distance so great that it^ould require a can- 
non ball, moving 500 miles an hour, more than 160,000 years 
to move across this immense interval. ^ But we have reason 
to believe &iat the distance of the nearest stars from our 
globe is at least. Ibrty times the distance now stated ; ibr 
modem astronomers would long since have determined the 
annual parallax had it ^been nearly sO great as Hook and 
Flam^tead supposed ; nay, had it amounted to 2" instead of 
47", this grand problem, as it respects the nearest stars, 
would have been resolved. 

The human mind, when ardently engaged in the pursuit of 
any object, is seldom deterred by difficulties ; and astrono- 
mers in particular, notwithsUnding the intricacies and diffi- 
culties connected with many of the objects of their investiga- 
tion, have persevered in their observations and researches, 
and have not unfre^uently arrived at the most important and 
unexpected results. • In the year 1725, Mr. Molyneux, doubt- 
ful of the accuracy of the observations of Hook and Flam- 
stead, began a series of observations^ to ascertain, if possible, 
the true annual parallax. Assisted by Dr. Bradley, he plaoed 
a telescope of twenty-four feet long perpendicularly at his 
house at Kew, and began to observe the same bright star in 
Draco as Hook had done. From the 8d of December that 
year it was found that the star did not sensibly change its dis- 
tance firom the xenitb for severail days. On Deoem^r 17th it 
pasaed « little miNre southerly, %nd continued gradually to pass 



Digitized by CjOOQIC 



60 BEADLSt's 0B8BRTATI01CS« 

more and more loaiherlj it erery transit over the meridian 
till the beginmng of March, when it was foond to pass twenty 
seconds more southerly than at the time of the first obsenra- 
tion. About the middle of April it appeared to be retaming 
towards the north, and at the beginning of June it passed the 
meridian at the same distance from the zenith as in Decem- 
ber, when it was first observed. From that time ij appeared 
more and more northerly at every transit till September fol- 
lowing, being then near twenty seconds more northerly than 
in June, and no less than thirty-nine seconds more northerly 
than in March. From September the star returned towards 
the souths till it arrived, in December, at the same situation in 
which it was found a twelvemonth before. 

The result of these observations,^ so different from what 
was expected, was a matter of great surprise to the observers ; 
for it appeared that the star was thirty-nine seconds more 
northerly in September than- in March, just the contrary to 
what it ought tb appear by the annual parallax of the attars. 
This may be illustrated by the opposite figure : ^ 

Let ABC D represent the orbit of the earth, and A and .C 
the place of the earth at two opposite periods of the year; 
then a fixed object at E will be seen from the earth at A^ in 
the line A E, which will point out its apparent place at O in 
the concave expanse of the sky. But at the opposite period 
of the year it will be seen from the earth at C, in the line C 
Ef which will project its place in the heavens at F; so that, 
while the earth has passed from A to C, the object will appesr 
tojiave moved from G to F, through the space O F, provided 
there be any sensible parallax. Now, in the case of the ob- 
servations stated above, the observers who in September saw 
the star at F, did in March following observe it at JT, in the 
right line A JT, parallel to C F, and not at G, where it ought 
to have appesred by the parallactic motion ; so that, instead 
of finding a parallax, they found a result directly opposite to 
what they expected, which exceedingly perplexed the observ- 
ers, and one of them, Mr. Mblyneux, died before the true 
cause of it was discovered. 

Some time afterward. Dr. Bradley repeated the same ob- 
servations with an instrument of great accuracy ,^o which was 
appended a telescope twelve and a half feet lone. With this 
instrument, which was so nicely adjusted that he could de- 
pend upon it even to half a secimd, ht continaed his obeenra- 
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iions for more than two years, not only co (he bright stmr ia 
Dnco iboTe alluded to» but oo maoj other 8tart> m wXwift 
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•bserved ^he same appearances and* arrived at the same results. 
At last, after many reflections and coiljectures on the subject, 
he arrived at the following conclusion, namely, that the phe- 
nomena he had observed wa^ owing to **ihe progressive mo- 
tion v( light, and the sensible proportion which its velocilj 
bears to the velocity of the annual moiic;: of the earth.** In 
other words, that the motion of lights comdtned ttilh the pro- 
grctsite motioH of the earth tn its orbity causes the stars to 
be uen in a different position^ from what they wouUlhe if the 

S^e voere at rest. This portion, after it was explained and 
emonstrated, was considered as one of the most brilliant dis- 
coveries which had been brought to light during the last cen- 
tury. It agrees with the velocity of light winch had been de- 
duced from the eclipses of Jupiter's satellites, and it amounts 
to a sensible demonsirdiion of the annual motion of the earth. 
The observations which led ta this discovery likewise prove 
the immense distance of the stars from the earth ; for Dr. 
Bradley assures us, from the accuracy with which they were 
conducted, that if the annual parallax had amounted to so much 
ip one second^ he should have discovered it. 

If, then, the greatest annual parallax of the nearest stars 
does not amount to one second, their distance must he im- 
mense. Supposing the parallax to be exactly one second, the 
distance of a star having thjs parallax will be foun i by the 
following trigonometrical proportion : As the sine of T' : is to 
radius : : so is the semidiameter of the earth's orbit : to a 
fourth number, which expresses the distance of the star. 
Now a parallax of one second determines the ohiect to be 
212,000 times farther from the earth than is the sun. The 
distance of the sun is 95,000,000 of miles, which, multiplied 
by 212,000, produces 20,140,000,000,000, or more than 
tu>enli/ billions of miles. This distance is absolutely certain : 
it follows, as a matter of course, if the annual parallax were 
determined to be one second. It is the very least distance at 
which any of the fixed stars can be situated from our globe ; 
but as the parallax does not amount to this quantity, their dis- 
tance must he much farther than what is here stated, perhaps 
not less than double or treble that distance. We may acquire 
some faint idea of the immense distance stated above by con- 
sidering that a cannon ball, flying with uniform velocity 500 
miles every hour, would require four millions^ and fioe h%n- 
ShA ond nin€^Ji9C Uumsand years before it could reach an 
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object at the distance we hiTe stated^ Such are the ample 
and inconceivable dimetisioiis of the apaces of the universe. 

Several other methods have been resorted to by astrono- 
floers, in order, if possible* to de^rmine the distance of the 
stars, but most of them are founded u()on. assumptions which 
have not yet been proved. The celebrated Huygens, as re- 
corded in his ** Cosmotheorps/' despairing of being able to 
find an annual parallax, resorted to the following melhod: 
supposing that the star Siriits, one of the brightest fixed stars 
in the heavens, to he equal, in lustre and magnitude to the 
sun, he endeavoured to diminish the apparent diameter of the 
sun to the eye, so that it should appear no larger or brighter 
than Sirius appears to a common observer. For this purpose < 
he closed one end of a twelve feet tube with a very thin plate, 
in the middle of which he made so small a hole, that a very 
minute glass globule being put int6 it, so very small did thie 
sun appear to the eye xplaced at the other end of the tube, that 
the light transmitted to the eye seemed not more splendid than 
that which we behold transmitted from Sirius with the naked 
eye. Having calculated, on the principles of optics, the qnan* 
tity of diminution of the sun^s apparent diameter, he found it 
to be only the l-27664ih part ; or, the light and diameter of 
the sun appeared 27,664 times smaller than what we daily see. 
Hence he concluded that, were the sun at 27,664 times his 
present distance from us, he would appear as small as Sirius ; 
and, consequently, if Sirius be of the same magnitude as the 
sun, the distance of that star must be 37,604 times greater 
than the distance of the sun from the earth, or 2.628,080,- 
000,000; that is, two billions, six hundred and twenty- eight 
thousand and eighty millions of miles. ' This method of de- 
termining the distance of the stars depends upon two assump- 
tions : 1st, that the sun and Sirius are equal in magnitude ; 
and, 2d, that the eye judged correctly of the equality of the 
small intercepted portion of the sun to Sirius ; both of which 
must be considered as uncertain. But it corroborates the 
general position of the very great distance of the stars. 

On a principle somewhat similar, but by experiments con- 
ducted with far greater accuracy. Dr. Wollaston endeavoured 
to determine the same problem m relation to the stars. .'* This 
gentleman," Sir J. Herschel remark.s, ** by direct photbmetri- 
cal experiments, open, as it would seem, to no objections, has 
aacertained thelight pf Sirius, as received by us, to be to that 
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of the tan as 1 td 20,000,000,000. The sun, diefcfore, b 
order that it should appear to us no brigliter than Sinus, would 
require to be rcmovea to 141,400 times its actual distance. 
We have seen, however, that the distance of Sirius cannot be 
so small as 200,000 t^mes that of the sun. Hence it follows 
that, upon the lowest possible computation, the light really 
thrown out by Sirius cannot be. so little as double that emit- 
ted by the sun ; or that Sirius must, in point of intrinsic splen- 
dour, be at least equal to two mnSf and is, in all probability, 
vastly greater." 

The late Sir William Herschel proposed another method of 
determining the annusl parallax by means of .double tlara^ 
which he supposed would be free from the errors of other 
methods, and of such a nature that the parallax, even if it 
should not exceed the tenth part of a second, may still be- 
come visible. The following figure and description will con- 
vey a general idea of thi? method : 

Flg.a 
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Let A and B (6g. 8) represeDt the earth at two opposite 
pointii in its orbit, and C and D two stars of different magni- 
tudes. Then, if when the earth is at B, the two stars appear 
to us near each other, as at C and E, it was thought that 
when the earth arrived at A tEe two stars might appear far- 
ther apart, as at C and D ; in other words, that the angles at 
which they would appear to us in the two cases would be dif- 
ferent, the angle D A C being larger than the angle D B C, 
in which case the angle of parallax might be computed. But 
it does not appear that any difference in the angles referred to 
has yet been found, or that any definite conclusions respecting 
parallax have hitherto been deduced from this method, except- 
ing the general position that the stars are at too great a dis- 
tance to be subjected to our calculations, or that Qur angular 
instruments are still in too imperfect a slate to detect so snu^ 
an angle as that of the ani^ual parallax. 

While writing the above (December, 1838), I perceived an 
announcement in certain literary journals, that Professor Bes- 
sel, of Kongisberg, had addressed a letter to Sir John Her- 
schel, which was immediately communicated to the lloyal 
Astronomical Society, containing an account of the discovery 
of the annual parallax and the observations on which it was 
founded. In the introduction to this communication Profes- 
sor Bessel says : " After so many unsuccessful attempts to 
determine -the parallax of a fixed star, I thought it worth while 
to try^what might be accomplished by means of the accuracy 
which my great Fraunhofer heliometer gives to the obsejTva- 
tions. I undertook to make this investigation upon the star 
61 Cygnif which, by reason of its great proper motion, is per- 
haps the best of all, which affords the advantage of being a 
double star, and on that account may be observed with greater 
accuracy, and which is so near th^ pole that, with the excep- 
tion of a small part of the year, it can always be observed at 
night at a sufficient distance from the horizon.'- The pro- 
fessor began his observations in September, 1834, but various 
circumstances prevented them from being regularly continued 
at that period. They were resumed in 1837 with 4:ertain 
hopes of success. He selected among the small stars which 
surround the double star 51 Cygni two stars between the 
^ ninth and tenth magnitudes, of which one (a) is nearly per- 
pendicular to the line of direction of the double star, the other 
{b) nearly in this direction. He measured with the helionuH 
F2 
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ter the distances of tliese stars from the point which^ bisectf 
the distance between the two stars of 61 Cygni, and generally 
repeated the observations sixteen times every night, and when 
the atmosphere was unusually steady he made more numerous 
repetitions.' The places of both stars, referred to the middle 
point of the double star, be calculated, for the begipning o' 
1839, to be, 

Distance. Angle of Position. 

a 4til".6l7 201° 29' 24" 

b 706".279 109° 22' 10" 

In these observations he concentrated his attention as far 
18 ho could on the distance of the small stars from the double 
star, as being the most important point to ht ascertained. 
His communication contains tables of all his measures of dis- 
tance, freed from th6 effects of refraction and aberration, and 
reduced to the beginning of 1838: 

It wojild be uninteresting to the general reader to enter 
into all the details of observations, corrections, and calcula- 
tions which Professor BessePs communication contains, as 
they can only be understood by practical astronomers, f 
shall therefore only state his general conclusion, whicH seem* 
to be legitimately deduced from hi^ observations and reason- 
ings, and may be considered at least as a very near approxima- 
tion to the point, if not perfectly correct. .The result then 
is, that the annual parallax of the star 61 Cygni is 0".dld6 ; 
that is, somewhat less than one third of a second. It follows 
that the distance of this star from the sun is 657,700 times 
the mean ^distance of the earth from the sun ; and as the dis 
tance of the sun from the earth is 95,000,000 of miles, this 
number multiplied by the former produces 62,481,500,000,000, 
or sixty-two billions, four hundred and eighty-one thousand 
five hundred mili^ions of miles, which is the distance of the 
star 61 Cygni from the sun, and which, of course, is nearly 
about the same distance from the earth ; the earth being in 
one part of its course ninety-five millions of miles nearer the 
star than this distance, and in the opposite part of it ninety- 
"five millions of miles beyond it. This, I have no doubt, will 
be considered as one of the most interesting and splendid dis- 
coveries which have been made in astronorny for a centuiy 
past. It lays a foundation ' for precise and definite concep- 
tions of the distances of some of the stanv orbs, of the ain- 
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plitude of the Celestial regions, and of the magnitude and 
|;iarideur of those countless orbs which diversify the spaftes of 
immensity. li likewise proves to a demonstration the annual 
motion of the earth round the sun» and all the principles and 
phenoniena with which it is connected, as well as corroborates 
the general views of former astronomers respecting the im- 
mense distance of the fixed stars. 

Professor B'essel concludes his communication in these 
words : ** As the annual proper motion of a Cygni amounts 
to 5 '.123 of a great circle, the relative motion of this star 
and the sun must be considerably more than sixteen semidi- 
ameters of the earth^s orbit [that is, one thousand five hundred 
and twenty millions of miles], and the star must have a con- 
stant aberration of more than 52". When we shall have suc- 
ceeded in determining the elements of the motion of both the 
stars formmg the double star, round their common centre of 

f'avity, we shall be able to determine the sum of their masses, 
have attentively considered the preceding observations of 
their relative positions, but I consider them as yet very inad^ 
equat( o afford the edemcrvt^ of the orbit, t consider them 
as sufficient only to show that the annual angular motion is 
somewhere about two th*rds of a degree, and that the distance 
at the beginning of this century had a minimum of about 15". 
We are enabled hence to conclude that the time of a revolu- 
tion is more- than 540 years, and that the semi- major axis of 
the orbit is seen under an angle of more than 15". If, hdw- 
ever, we proceed from these numbers, which are merely /tm- 
tte, we find the sum of the masses of both stars les.s than half 
the 8uti*s mass. But this point, which is deserving of atten- 
tion, cannot be established till the observations shall be suffi- 
cient to determine the elements accurately. When long-con- 
thiued observations of the places which the double star occu- 
pies among the small stars which surround it shall have led 
to the knowledge of its centre of gravity, we shall be enabled 
to determine the two masses separately ; but we cannot an- 
ticipate the time of these farther researches. I have here 
troubled you with many particulars.; but I trust it is not ne- 
cessary to offer any excuse for this, since a correct opinion as 
to whether the investigation of the parallax of 61 Cygni has 
already led to an approximate result, or most still be carried 
fan her before this can be affirmed of them, can only be formed 
from iluiowledge of these particulars. Had I merely com- 
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mnnicated, to you the result, I could not have expected thai 
you would attribute to it that certainty which, according to 
my own judgment, it possessed." 

The distance infened from the parallax ascertained by ^ea- 
ael 'is more than three times greater than what was formerly 
considered the least distance of any of the fixed stars. In 
order to acquire some rude conceptions of this distance, it 
may not be inexpedient to illustrate it by the times which cer- 
tain moving bodies would require to move along such a space. 
Light is the swiftest moving body with which we are ac- 
quainted; it flies from the sun to the earth, a distance of 
ninety-five million of miles, in about eiffht minutes, or at the 
rate of 192.0U0 miles eVery moment o? time ; yet light, in- 
comprehensively swift as its motion is, would require lU years 
and \ 14 day/s to fly across this (nighty interval ; so that if the 
star 61 Cygni were supposed to be only just now launched 
into existence, it would be more than ten years before its 
light could reach the distant globe on which we dwell, so as 
to appear like a small star twinkling in our sky. Suppose a 
cannon ball to move 500 miles every hour without intermis- 
sion, it would require fourteen millions, two hundred and 
fifty-five thousand, four hundred and eighteen years be.^ore it 
could . move across the same interval. But to come to. mo-' 
tions with which we arc more familiar : suppose. a steam car- 
riage to set out from the earth witl^ a velocity of twenty miles 
an hour, or 480 miles a day ; at this rate of motion, continued 
without intermission, it would require 356,385,466, or three 
hundred and fifty-six millions, three hundred and eighty-five 
thousand, four hundred and sixty-six years before it could pass 
from our globe to the star^ alluded to above ; a number of 
years sixty-one thousand times greater than the whole period 
which has elapsed since the Mosaic creation. 

Such distances are amazing, and almost terrifying to the 
human imagination. The mind is bewildered, conU^unded, 
and almost overwhelmed, when attempting to form a concep- 
tion of such portions of immensity, and ^els its own httle- 
ness, the limited nature of its powers, and its utter incapacity 
for grasping the amplitudes of creation ; but although it were 
poss ble for us to wing our flight to such a distant ofb as that 
io which we have referred, we should still find ourselves stand- 
ing on the extreme verge of the starry firmament, where ten 
thousands of other orbs, a thousand times more distant, would 
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m^ OUT Tiew. We have reason to believe that a apace near* 
ly equal to that which we are now considering intervenes be- 
tween most ofthe stars which diversify our nocturnal sky. The 
■tars appear of different magnitudes ; but we have the strong- 
est reason t6 conclude that in the majority of instances this is 
owing, not to the difference of their real magnitudes, but to 
the different distances at which they are placed from our globe. 
If, then, the distance of a star of the first or second magni- 
tude, or those which are nearest us, be so iriimensely great, 
what must be the distance of stars of the sixteenth or twen- 
tieth magnitude, which can be distinguished only by the 
most powerful telescopes 1 Some of these must be several 
thousands of times more" distant than the star 61 Cygm, 
whose distance now appears to be determined. And what 
shall we think of the distance of those which lie beyond the 
Teach of the most powerful telescopes that have yet been con- 
structed, stretching beyond the utmost limits of mortal vision, 
within the unexplored regions of immensity 1 Here even the 
most vigorous imagination drops its wing, and feels itself ut- 
terly unable to penetrate this mysterious and boundless un- 
known. 

I'he vastness of the spaces and the greatness of the distto- 
etiB to which we have adverted ought not, however, to prevent 
any one from acquiescing in the statements we have now 
made ; for space is boundless, absolutely infinite. A seraph 
might wing his flight with the swiftness of light for millions 
of years through the regions of immensity, and never arrive at 
a boundary where it might be said, *' Hitherto mayest thou 
approach, but no farther ;'* and we have reason to believe, 
from what we already know of the Creator and his works, that 
during the whole course of such an excursion, new ohjects and 
new scenes of glory and magnificence would be cotitinuall) 
rising to his view. To suppose otherwise would lie to set 
boundaries to space, and to prescribe limits to the infinite per- 
fections of the Divinity. That incbmprehenstible Being who 
formed the universe fills immensity with his presence ; his 
power snd wisdom, and all his other perfections, are infinite ;. 
and therefore we should expect thqt the plans on which he has 
constructed the systems of the universe should be like him- 
self, vast, boundless, and inconceivable by mortals. Were we 
to find the plana of the universe circumscribed ^ like those 
which were represented by the ancient astipnomers, who 
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imagined the finnament a solid sphere, with a number of tat 
pers whirled round the earth, we should be apt to think that 
the Creator of the world was a limited being ; but when we 
contemplate the vast amplitude of planetary systems, and the 
immense spaces by which they are separated from each other, 
we behold plans and operations which are in perfect unison 
with the immensity of his nature, with his boundless power, 
his uncontrollable agency, and his universal presence. Wher^ 
ever we turn our eyes throughout tlie scene of nature, and fix 
our attention on its plans and movements, we unifurmly find 
the Creator oc/t^^ like himself; and in bo case is this more 
•trikingly displayed than in the grandeur and magnificence of 
the orbs of heaven, and the immense spaces with which they 
tare surrounded. 

This i^ likewise the representation which the Scriptures giva 
us of the immensity and incomprehensible nature of the.Dei- 
ty. ** Great is Jehovah and of great power ; his understand* 
iog is infinite ; his greatness is unsearchable." He is not 
only " high abpve all nations," but ** his glory is above the 
heavens^" ** He dwelleth on high, and humbleth himself to 
behold the things" not only that are *' on the earth," but 
even ** the things that are in the heavens." Vast as the ce- 
lestial spaces are, ** he meted out heaven with the span," and 
** stretched forth the heavens alone." *' Among the gods 
there is none like unto thee, neitl^er are there any worki 
like unto thy works." ** Canst thou by searching find out. 
Godt Canst thou find out the Almighty to perfection! 
Who can utter the mighty operations of Jehovah 1 Who 
can show forth all his praise 1 Lo, these are but parts of his 
ways ; but the thunder of his power, or the full extent of his 
omnipotence, who can comprehend 1" In relation to a Being 
who is thus described, we can expect nothing but what it 
wonderful, and incomprehensible by finite minds. The dec- 
larations of inspired men bear testimony to the discoveries of 
astronomy as in perfect unison with the attributes of the Di- 
vinity, so that science and revelation completely harmonize in 
the views they unfold of the plans and arrangements of tho 
Beity, and of the immense spaces which intervene among th« 
systems of the universe. 

Whether man will ever be perinitted to traverse any of th« 
vast spaces of the universe to which we have now adverted, 
ia a question which is at picsent beyond our province to r^ 
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■oWe. In our present state of corporeal organization, it is 
impossible to wing our flight even to the nearest celestial orb 
in that system of which wc form a part, much less to the dis- 
tant starry regions. How pure spirits, disconnected with ma- 
terial vehicles, may transport themselves from one region of 
creation to another, it is impossible for us, in the present 
stale, to form a <:onception. But it is possible to conceive of 
1 system of organization far more refined than the present, 
and susceptible of a power of motion far surpassing whst we 
have an Opportunity of witnessing in this terrestrial sphere ; 
a locomotive power, which might enable an intelligent agent 
to keep pace with the rapid motions of the celestial orbs. AVe 
have only to suppose organical vehicles, constructed with 
matter far more subtle and refined than hydrogen gas or tho 
ethereal fluid* and approximating to the tenacity of light itself. 
As we find animalculae many thousands of times less than the 
least visible point, their bodies must be constructe(( of mate- 
rials extremely subtile and refined ; and hence we may infer 
that the same A II- wise Intelligence, who formed 9uch minute 
and refined structures, can with equal ease construct a mate- 
rial organization for the residence of a rational soul out of the 
finest materials which creation can supply, and endow it with 
a capacity of rapid motion superior to that of some of the 
celestial globes which roll around us. It is not improbable 
that angelic beings are connected with such a system of mate- 
. rial organization, which enables them to move with rapidity 
firom one part of creation to another ; and it is possible that 
man, in a future world, may be invested with such vehicles and 
•Qch powers of rapid motion. At the same time, even with 
such locomotive powers, only a small portion of the universe 
could be supposed to be visited or explored, even after a lapse 
of ages. It is highly probable that, at this moment, there is not 
a single subordinate mtelligence, even of the highest order of 
created beings, who is acquainted with every region of uni- 
^Tersal nature and the objects it contains, and that the greater 
part of the vast universe, with its scenery, movements, and in- 
habitants, is known only by Him who formed it by his power 
•ad fills it with his presence. 
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CHAPTER V. 

ON THE VAONITUDS OF THK STARS. 

In our attempts to ascertain the magnttudt* of any of the 
heavenly bodies, we must first end^ax'our to determine the 
distances at which they are placed from our abode ; and; in 
the next place, we must measure, as accurately as possible, 
the apparent diameters of the bodies whose magnitude we 
wish to determine. The extreme difficulty of determining 
these two points, in certain instances, on account of the 
smallness of the angles which require to be measured, has 
hitherto prevented ils from ascertaining with precision the real 
magnitudes of the bodies connected wiih the sidereal heav- 
ens. M'e formerly were led to conclude, on good grounds, 
that their distances were almost immeasurably great, and, con- 
sequently, that, as they emit a certain degree of splendour to 
our eye, even from such remote distances, their bulk must be 
immensely great. But no precise conceptions could be formed, 
as to this point so long as the annual parallax ot some of the ' 
stars remained undetermined. 

The annual parallax of the star 61 Cygnt being now in all 
probabibty ascertained (as stated in the preceding chapter), 
we are in possession of cartain data which may lead to the 
determination of the real magnitude of that body. But a 
difficulty still remains. The stars are found to have no sen- 
sible tliameters. When viewed through telescopes of the 
greatest p9wer, they present no visible disks or well-defined 
surfaces to the eye, as the planets do when viewed turougb 
such instruments, but appear only as so many shining and un- 
defined points. When they are viewed through a telescope 
ef moderate size, their diameters appear less than when ex- 
amined by the naked eye, but considerably more brdliant 
When we view them with a telescope of great power, the 
apparent diameters will be somewhat increased, but not ac- 
cording to any regular proportion, as happens in the case of 
the planets; and even when seen with the same power, 
through different telescopes, their apparent magnitudes wn 
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not prediselj Uie same. Sir WflUam Henchel, who viewed 
these bodies under almost eveij aspect, uniformly Cound that 
their diameter was less in proportion as the higher powers 
were applied ; and the smallest proportional diameter he ever 
obtiincMd was when he employed the extraordinary power of 
6450 times. From such observations it appears that the ap- 
parent diameters of the fixed stars do not arise from any sen- 
sible disk, but from other causes with which we are not ac- 
quainted.. Dr. Halley remarks that" the diameters of Spica 
Virgmis and Aldebaran (two stars of the first magnitude) are 
so small, that when they happen to immerge behind the darK 
edge of the moon, they are so far from losing their light grad- 
ually, as they must do if they were of any. sensible magnitude, 
that they vanish at once with all their lustre, and emerge 
likewise in a moment, not small at first, but at once appear 
with their full lights ev^n although the emersion happen when 
very near the cusp, where, if they were four seconds in di • 
ameter, they would be many seconds of time in getting en- 
tirely separated from the limb. But the contrary appears to 
all those who have observed the occultations of those bright 
stars." Every one who has been in the habit of viewing the 
starry firmament with good telescopes will at once admit that, 
although that iiistrument brings to view numerous stars whi(ih 
the unassisted sight cannot perceive, yet they appear only as 
luminous points with no well-defined sensible diameters, al- 
though their light isjnuch more brilliant than to the naked eye. 
Hence the difficulty of determining, with precision, thiB 
real magnitudes of any of the fixed stars. From their im- 
mense distance we are perfectly certain that they are bodies 
of immense size, otherwise they would be altogether invisible 
frpm our terrestrial sphere, or from any part of the solar sys- 
tem. But we have hitherto obtained no sufficient data for es- 
timating their exact size, as we have don6 in relation to the 
globes which compose the planetary system. Since, then, 
the apparent diamieters of the stars, even those of the first 
magnitude, are so small as not to amount to a single second, 
we cannot hope, in the mean time, to determine their measure 
with any degree of certainty. We may assign them a meas- 
ure which we certainly kno^ they do not exceed, but we can- 
not be sure that that measure is not too great. All luminous 
objects appear larger than those of the same dimensions wliich 
are opaque. Thid planet Mercury, when in its greatest 
G 
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brighlness, af^peara li^rger thaa when it is seen to pass, like a 
dark spot, across the disk of the- sun, although it is nearest the 
earth in this last position. The appiurent diameters of the 
fixed stais are much smaller than they have generally been 
supposed by those who have attempted to measure them. 
Yet, $mall as they are, their real magnitudes must be very 
great, since they are visible to our sight at the immense dis- 
tance at which they are placed. In proportion to the great- 
ne8» of their distance and the smallness of their apparent di> 
ameters will be their real magnitudes. If we suppose the 
apparent diameters of any of the stars observed by Dr. Brad- 
ley to be equal to the 4U0,000th part of the sun's apparent di- 
ameter, or l-200th of a second — ^which is a probable suppo- 
sition for a star of the second magnitude — it will follow that 
such a star is equal to the sun in magnitude. For, if the sun 
were removed to the distance at which such a star is situated, 
he would appear no larger than those twinkling points, nay, 
would perhaps disappear altogether from our view. From 
all the observations and reasonings that have been entered 
into on this subject, we have no proofs that any of the s^ars 
are less than the sun, but it is more (Nrobable that many of 
them equal and even far surpass that luminary in their real 
dimensions and splendour. Having obtained Jbhe parallax of 
61 Cygnif* if we could find the exact apparent, diameter of 
that star, its real bulk could be calculated with as much ease 
and certainty as the bulk of the sun, or moon, or any of the 
planets. But as this important element in the calculation is 
still a desideratum, we must resort to other methods by which 
we may arrive at thfe nearest approximation to the truth. 

I have already alluded to the photoraetrical experiments of 
Dr. Wollaston, in relation to the comparative quantity of light 
emitted to our eye from the star Sirius and from the sun. In 
reference to these experiments, Sir John Herschel, in a mar- 
ginal note, remarks : " Dr. "Wollaston assuming, as we think 
he is perfectly justified in doing, a much lower limit of posHble 
parallax in Sirius than we have adopted in the text, has coii- 

♦ This star belongs to Ihe constellation Cygnus. or the Swan. Its 
right ascension for January 1, 1839, was 20h 59' 41", and its declinatioii 
370 57' 43" north. In places 93° of N. latitude, this star passes Ihe me- 
ridian within two or three minutes of the zenith. It is a star of about 
the Aflh macnitude. It is 28 degrees nearly due east fVom the bright star 
Vega^ or a LyrsB, in Che constellation of the Harp, and nearly nine de- 
froes soatli by stst oiDeneb, or a Cygni, the principal scar in the i^wan. 
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eluded the intrinsic liprht of Sirius to he nearly that of foitk- 
TBBN SUNS." Sir William Herschel informs us that, with a 
magnifying power of 6450, and by means of his new microme- 
ter, he found the apparent diameter of Vega or a Lyrae to be 
0"'355 : (his will give the real diameter of this star about thir- 
tjf-eight times that of the sun, or 33,440,000 miles, supposing 
its parallax to be one second. Were this its true estimate, its 
solid contents would be 19,579,357,857,382,400,000,000,* or 
above nineteen thousand five hundred and seventy-nine trill' 
ions of miles ; which is fifty-four thousand eight hundred and 
setenty-two times larger than the solid contents of the sun. 
The magnitude of such a glObe is altogether overpowering to 
the human imagination, and completely baffles 6very effort to 
approximate to a distinct conception of an object of such 
amAzing amplitude and splendour. We have formerly shownf 
that the sun is a body of so vast dimensions that the human 
mind, in its present state, can form no adeqiiate conceptions 
of it ; that it is more^ than 500 times greater than all the 
planets, satellites, and comets of our system ; that it is equal 
to thirteen hundred thousand globes as large as the< earth ; 
that its surface contains an amplitude fifty-three millions 
seven hundred and seventy thousand times larger than the 
view from Mount Etna, which comprises an extent of 45,000 
miles ; and that, were a landscape on tjie stun of this extent 
to be contemplated every two hours, it would require twenty- 
four thousand five hundred years before the wole surface of 
this luminary could be in this manner surveyed. What, 
then, shall we think of the probable existence of a luminous 
globe filly-four thousand times greater than the expansive globe 
of the sun ! 

However amazing the magnitude of such a body may ap- 
' pear, we ought not on this account to consider the existence 
of such an orb as either improbable or incredible. Prior to 
the first discoveries of modem astronomy two or three centu- 
ries ago, no one could have believed that the sun is a body of 
such an immense size as he is now found to be, or that the 
planetary system occupies so extensive a rangeas astronomers 

* In some editions of the « Improvement of Society" (p. 236), this nnm- 
ber w inaccurately slated, the cube of the diameter having been by mis- 
take sobstituted for ttie solid coutents of the body ; but the general result 
of the comparative magnitaden of the two bodies is the same. 

t '* Celestial Scenery," chap, ill., sect. 10, p. 32S and 383. 
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have now detenmne^it. And we ate not to conceive tkat 
even the immense amplitude of the sun is the highest scale 
of magnitude which the Creator has prescribed to nimself in 
his arrangements of the universe. From the knowledge we 
have already acquired of the vastness of the scale on which 
creatipn is constructed, we. have reason to believe that bodies 
exist in it far surpassing, in magnitude and grandeur, any of 
the globes to which we have alluded. There are certain luci^ 
specks in the heavens which can only be perceived by the 
most powerful telescopes, which we are quite certain, from 
th^ir immense distance, must comprise a mass of matter thou« 
sands of times larger than our sun ; either a distinct mass of 
materials, or a pongeries of shining globes so near each other 
that the separate bodies cannot be distinguished. As the dis- 
tances between the greatest globes of the universe are incom- 
prehensile by limited intellects, so the magnitude of some 
of these bodies may be so great as to surpass every estimate 
and every conception we may have hitherto formed on this 
subject. Such views of the magnitudes of creation are quite 
in accordance with the ideas we ought to entertain of a 
Being who is eternal, omnipresent, omnipotent, and inconf* 
prehensible. > 

But) without going beyond the st.rict deductions of science, 
we may fairly conclude that there are few stars in the con- 
cave of our sky that do not equal, and even surpass, our sun 
in size and in splendour ; and if so, what a glorious and over- 
whelming scene does creation present to an intelligent and 
contemplative mind I Here we are presented with a scene 
on which the highest order of createa beings may expatiate 
for myriads of ages, and objects, ever wonderful and ever 
new,, may atill present theipselves to the astonished nund 
throughout the whole length of its immortality ; so that the 
moat expansive intellects shall never want subjects of sublime 
investigation during all the revolutions of an interminable ex- 
istence. 

We are not to imagine that all the stars, even those which 
appear with the same brilliancy, are of the same size. We 
have reason to believe that a variety, in this respect, exists 
among the distant orbs, as well as among the bodies which 
compose the planetary system, and in other departments of 
nature. Vanous considt;ration8 tend to show, that " one star 
dififeroth from another star in glory," not only as ihey appear 
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to the naked ^e, but ia reaUtif^ as to their intiiiiaic magnitode 
and aplendoar. Some of the telescopic stait appear of Terr 
different coioara, one exhibiting rays of an orange or mddy 
hoe, another blue, another yeilOw, and another green, indica- 
ting a difference in their constitntioo, and in the nature of the 
light they emit Among the double stars, the one which is 
found revolirmg around the other is evidently the smaller body, 
as its light is notvdistinguisbable wi^out a high magnifying 
power, and yet its distance from the earth most be nearty the 
same as that of the larger star around which it rerolves. Re- 
cent observations tend to prove that some of the smaller stars 
have not only. a greater annual parallax than those which are 
most brilliant, but an absolute motion in space much mater 
than those of the brightest class, which indicates that Ukere is 
a diflbrence in the r^ size of those bodies, and that some of 
the stars which appear smallest to our eye may be the largest 
in real dimensions ; but the smallest of them are, undoubt^ly, 
bodies of such magnitudes as surpass our distinct compre- 
hension. 

Some readers, from their ignocsnce of the mathematical 
principles of astronomy, and from being incapable pf appreci- 
atmg the observations to which we have referred, are apt to 
view with a certain degree of skepticism the conclusions 
which astronomers hare deduced respectinff the distances and 
magnitudes of the stars. Perhaps the following considera- 
tion, leVel to the capacity of every man of common sense, 
may have a tendency to convince even the most skeptical that 
the stars are situated at an almost incalculable distance from 
the earth. 

Suppose a telescope to magnify 400 times, that is, makes 
a distant object appear four hundred times nearer, and four 
hundred times luger in diameter, than to the naked eye. 
With an instrument of this description I have been enabled to 
read a person's name, the letters of which were not above half 
an inch in length or breadth, at the distance of more than two 
miles. When this telescope is directed to the moon, it en- 
ables us to perceive the shadows of its mountains, and other 
minute portions of its sceiiery, and even to distinguish rocks 
and cavities less than a mile in diameter. When directed to 
the planet Venus, it exhibits it as a large splendid body, with 
•ither a gibbous, a half moon, or a crescent phase. When 
directed to Jupiter and Saturn, it naket these orbe sppaar ter- 
GS 
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oral times larger than the moon does to the naked eye, and 
enables ns to see the dark belts which run' across the one, and 
the rings wluch surround the other. Now if this same in- 
strument be directed to the fixed stars, it shows them only as 
so many luminous points ^ without any well-defined diameters. 
It brings to view hundreds and thousands of stars which the 
naked eye cannot discern ; but, although they appear some- 
what more brilliant, they appear, on the whole, no larger in 
diameter than the stars in general do to the unassisted sight 
This circumstance! consider as a palpable and sensible evi- 
dence of the immense distance of the fixed stars ; for bodies 
at the distance of nine hundred, and eveh of eighteen hundred 
millions of miles, appear magnified in {Nroportion to the power 
of the instrument ;^ and why should not the fixed stars appear 
magnified in the same proportion, and present to the eye large 
disks like the planets, were it not on account of their incalcu- 
lable distance 1 Were they only at a moderate distance from 
the planetary system — suppose ten times the distance of Sat- 
urn, or nine thousand millions of miles— this would undoubt^ 
edly be the case ; but observation proves ^e contrary. When 
we view a pknet — for example, Saturn^ which is distant nine 
hundred millions of miles — throush a telescope magnifying 
400 times, we contemplate it as if we had been carried to a 
point only the lour hundredth part of its distance ; that is, 
we view it as if we were brought within little more than two 
millions of miles of its surface. In other words, we see it of 
the same magnitude, and nearly with the same distinctness, 
as if we had surmounted the law of gravitation, and been 
transported more than 897 millions of miles from our present 
abode in the durection of that orb. 

When such an instrument is directed to the fixed stars, it 
does not lose its pd\wer as a telescope ; this is proved by its 
presenting the nebula, which are invisible to the naked eye, as 
large, well-defined spaces in the firmament. It carries us with- 
in the four hundreth part of their actual distance, and enables 
us to contemplate them just as^ve would do if we were 400 
tunes nearer tbem than we are. Let us suppose, as formerly^ 
the distance of the nearest stars to be 20,000,000,000,000, or 
twenty billions of miles, we contemplate such stars by this 
instrument as if we were carried to a station nineteen billions 
nine hundred and fifty millions of miles from the place we 
now occupy, where we should still be fifty ^usaud millions 
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of miles* distant from these bodies. Supposing the sun were 
removed to a pomt fifty thousand millions of miles from the 
place he now occupies, which is 526 times his present dis* 
lance, he would appear 526 times less in diameter than at 
presentt or under an angle of little more than 3) seconds, 
which is less than the apparent diameter of Uranus, a body 
which is generally invisible to the naked eye ; so that if a star 
be distant twenty billions of miles, and equal to the sun in 
m.agnitude, it should appear no more than a point when viewed 
with a telescope magnifying 400 times. Supposing, then, 
that we were transported through the immense space of 
19,960,000,000,000 miles, we behooved to be carried forward 
several thousands of millions of miles farther before those dis- 
tant orbs would appear to expand into large disks like the 
moon, or like Jupiter and^ Saturn, when viewed through tele- 
scopes. 

The above considerations prove to a demonstration that the 
nearest stars are removed from us at immense and incon- 
ceivable distances ; and if their distance be so great, their 
magnitudes must likewise be astonishing, otherwise they 
would be altogether invisible either to the liJEiked eye or by 
the telescope ; for a distant visible object must always be con- 
sidered as having a magnitude proportional to its distance and 
its apparent diameter. 

* Tbe (bUowing is the ealcniation expressed in figures : 
400 ) 20,000,000,000,000, diet oftb* star. 

50,000,000,000, diet, as viewed by the teleMHipe. 

19,050,000,000,000, dist. from the earth at which we view it 
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CHAPTER VI. 

ON NBW tTAM. 

To almost every eye bqt that of the astronomer, the starry 
firmament presents the same general aspect. To a commoo 
observer, the nocturnal heavens exhibit the appearance of a 
vast concave ^spangled with countless numbers of shining 
points, of varioas deffrees of brilliancy, and distributed over 
the sky apparently without any order or arrangement. Wheth- 
er the clusters of stars which are seen in summer and in win* 
ter are the same ; whether the stars which are seen in one 
region of the heavens at six o'clock in the morning are iden- 
tically the same which are seen in the same quarter at mid- 
niffht or at three in the morning ; whether there be any stars 
which yvere seen by our fore£athers which are no longer visible ; 
whether any stars unknown to former generations can now 
be traced in the firmament, or whether any of those orbs 
which are visible at one time are invisible at another, to such 
inauiries there is not one out of a thousand of those who have 
occasionally gazed at the starry heavens that coul^ give a 
satisfactory reply. It is the industrious astronomer alone, 
who, with unwearied observation, spends sleepless nights in 
surveying the various regions of the celestial vault, that can tell 
with certainty whether or not any changes occasionally take 
place in reference to any of the starry orbs. 

The first account we have of any changes having been per- 
ceived among the stars is that recorded by Hipparchus of 
Rhodes, a celebrated astronomer who flourish^ about 120 
years before the Christian era. About this period, this accu- 
rate observer of the heavens perceived, in a certain part of the 
firmament, a star which he had never observed before, and of 
which he could find no record in the observations of his pre- 
decessors. Struck with this new and unexpected phenome- 
non, he began to doubt whether changes might not happen 
among the celestial orbs as well as in the scene of nature 
here below. In order that such chanoes, when they happen, 
might be known to lutuie genentions, he began to form a cat- 
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tdoguB of all the stars visible in that part of the world vrhete 
he resided, noting down the place and apparent magnitude of 
eath star, till he at length conipieted a list of all the visible 
stars in the heavens ; which was the first catalogue of those 
luminaries of which we have any account in history. It is 
much to be regretted that' we have no specific account of the 
particular part of the heavens where this new star appeared, 
as it might have led us to determine whether it be still visi- 
ble, or whether it be subject to periodical changes^ or have ai* 
together disappeared. 

In the year 130 afier the Gluristian era, another new star is 
said to have made its appearance. In the year 389 a now 
star appeared near a A^uilae, or Altair, in the constellation of 
the Eagle. Its appearance was sudden ; it continued three 
weeks, emitting a splendour equal to that of Venus, and after- 
ward entirely disaTC)eared. In the ninth century a new star 
appeared in the fifteenth degree of Scorpio, which is said to 
have emitted as much light as is reflected from one quarter 
of the moon. In 945 a new star appeared between the con- 
stellations of Cepheus and T/assiopeia ; and another, in 1264, 
near the constellation Cassiopeia ; but of these stars the ac- 
counts are so vague and imperfect that we can form no dis* 
tinct conceptions of the phenomena they exhibited. 

The most striking and wonderful phenomenon of this kind, 
of which we have an authentic and distinct description, occur- 
red in the beginning of November, 1572, when a new star ap- 
peared m Cassiopeia, forming nearly a rhombus with the 
three largest stars, a, /?, 7, of that constellation. Its appear- 
ance was sudden and brilliant. Its phenomena were so stri- 
king, that the sight of it determined the celebrated Tycho 
Brahe to become an astronomer. He did not see it at half 
an hour past five, when he was returning from his house 
to his laboratory ; but returning about ten, he came to a 
crowd of country people who were staring at something be- 
hind him. Looking round, he saw this wonderful object. It 
was so briffht that his staff had a shadow ; it was of a dazzling 
white, wjth a little of a bluish tinge. It had ho tail or hair 
around if similar to comets, but shone with the same kind of 
lustre as the other fixed stars. Its brilliancy was so great 
as to surpass that of Lyra and Sinus. It appeared even lar- 
ger than Jupiter, which was then at its nearest, approach to 
the earth, and by some was estimated to be superior to the 
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planet Venus in its greatest lustre. It was even seen by tboee 
who had good eyes at noonday ; a circnmstance which never 
hai^ns in the case of any of the other stars, or even of the 
plants, except Veniis» which ha^ sometimes been seen in^ 
dayligl^ in certain peculiar positions. During night, it was 
frequently seen throu^ thin ekmds which entirely intercept- 
e^d the light of the other stars. In this state it continued to 
shine with undiminished brilliancy during the remainii^ part 
of November, or more than three weeks. It did not, however, 
continue much longer with this degree of brightness, but 
gradually diminished in its lustre. In the month of Decern* 
ber it appeared to be only e^ual to Jupker ; in January, 
1573, it appeared a little less than that planet, but still some- 
what larger than stars of the first magnitude, to which it ap* 
peared about equal during the months of February and March ; 
thus gradually diminishing in brightness, in April and May it 
ivas like a star of the second magmtude ; in the months of 
June, July, and August, Jt was equal only to the largest stars 
in Cassiopeia, which are mostly of the third magnitude ; in 
September^ October, and November, it was no larger than a 
star of the fourth magnitude ; in December, it was about equal 
to the star called GananiL, which was nearest to it ; towards 
the end of 1573, and during the month of January, 1574, it 
was but little superior to stars of the fifth magnitude ; in Feb- 
niaiy it was no larger than >a star of the sixth magnitude ; 
and 4n the month of March it entirely disappeared, having con- 
tinued visile from the beginning of November, 1572, to 
March, 1574, a period of about sixteen months. It was re- 
marked that as it diminished in size it was likewise subject to 
certain changes in colour atid bri^rhtness. When it appeared 
largest, its light was toldte and brilliant ; after which it appear* 
ed a little yeilowish; and in the begimning of spring, 1573, 
it approached something to the colour of Mars, bein^ reddish 
like the star Aldebaran^ or the Bull's Eye, and a little less 
bright than the star in the right shoulder of Orion. In the 
i^ionth of May that year it was of a pale livid white, like Sat- 
urn ; which colour, as likewise its sparkling appearance, con* 
tmued to the last, only mowing more dim and faint as it ap- 
proached the period of its disappearance. 

Such i^ere the appearances and changes of this wonderful 
star. These phenomena were particularly observed by several 
astronomers of that period, especially by Tycho Brahe, who 
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wrote a treatise on the subject, in which he determined its 
longitude and iatitude, and deaionstrated that it was situated 
in the region of the fixed stars, at a much flreater distance 
firom the earth than the sun, moon, or any of me planets, as it 
had no sensible parallax, and remained in the same point of 
the heavens during the whole period of its appeannce. This 
star was likewise diligently observed by Cornelius Gemma, 
who says, that on the night of the 8th of November, 1572, he 
viewed with some attention that part of the heavens, in a veiy 
serene sky, but saw nothing uncommon ; but that the next 
night, Nov. 9tb, it appeared with a splendour sqrpasaing all 




thr find Jtnrs, and scarcely ks^ bright than TeQ!». !%• 
lojiiriiude of thia star, na determined by TycbOj was 9* it ; 
and 53^ 45' of north latitude. 
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The point in the heairens where, this star appeared may be 
ascertained from the preceding figure, which exhibits a repre- 
sentation of the principal stars in Cassiopeia. The general 
position of this constellation may be found from the map of 
the circumpolar stars, Plate III. It is almost directly oj^po- 
site Ursa MajoTi or the Great Bear. A linedrav/n from iho 
Bear through the Pole-star meets Cassiopeia at nearly an 
equal distance on the other side of that star. When the 
Bear is at its lowest position below the pole, Cassiopeia i:3 
near the zenith, and vice versa. In the preceding representa- 
tion (fig. 9),' the large star towards the left points out the 
place which was occupied by the new star, which, with tho 
three stars a, p, y, forms, a kind of rhombus or irregdar 
square.. The One on the left above the new star is j3, and is 
also known by the name of Caph. The one to the right of 
Caph and a little higher is a, distinguished likewise by the 
name Sehedir. Below Schedir, and a little to the right, is 
the star y, or Gamma. About six degrees northwest of Caph, 
the telescope reveals to us a pretty large nebula of small stars, 
apparently compressed into one mess, with a number of loose 
stars surrounding it. 

In the year 1604, about the end of September, another new 
star appeared near the heel of the right foot of S^rpentarius. 
At that lime, near the same part of the heavens, the planets 
Mars, Jupiter, and Saturn were very near each other, a phe- 
nomenon which so engaged the attention of astronomers that 
no uncommon appearance in that quarter of the heavens dould 
long have escaped detection. On the 17th of September, 
Kepler, who wrote a treatise on this star, carefully observed 
the three planets ; on the 23d he again viewed ' Mars and 
Jupiter, then approaching to their conjunction ; and one of 
his scholars made the same observation on the 27th. On the 
28th and on the 29th, which was the day v^hen Mars and 
Jupiter were in conjunction, they were observed by. M<Bst- 
linus and others ; but' none of them aa yet saw anything of 
the new stat. On the 30th the sudden breaking of the clouds 
aQbrded one of Kepler^s friends an opportunity of having a 
very short view of it ; for in looking for Mars and Jupiter, he 
•aW a bright star near them which he had not seen before, 
but it was soon obscured by clouds. On the 2d, 3d, 4th, and 
Gth of October, it wae seen by several persons in diflerent 
pl^es. On account of cloudy weather at Prague, where 
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Kapler resided, he did not see it till the 8ih of that month. 
All the observers agreod in this, that it was exactly round, 
without any heard or tail ; that it was exactly like one of the 
fixed stars ; and that,. in the vividness of its lustre and the 
^Mckness of its spaikling, it exceeded anything they had ever 
«een before. - As to its colour^ it was remarked that it wat 
every moment changing into ithe colours of the rainbow, it 
yellow, oran^, purple, and red, but was generally white when 
at a little height above the vapours near the horizon. At its 
first appearance it seemed larger than any of the fixed stars, 
and even surpassed Jupiter, which planet was near it during 
the whole of October, and by its steady light was easily dis- 
tinffuisbable from this vehemently sparkling star. It contin- 
ued of the same size and brilliancy during the whole of Oc- 
tober. ^ About the. end of this month the sun was approach- 
ing that -part of the heavens- in which the star appeared, yet 
on the 30th it was so much brighter than Jupiter that ICepler 
could see it distinctly when Jupitei^ was imperceptible, on ac- 
count of the light of the sun, though he was farther from the 
8un*s beams than the star. On the Gth and 8th of November 
H was seen by Kepler and others, and at Turin on the 13th, 
which appears to have been the last time it was perceived , 
before being overpowered by the solar rays. Afer emerging 
from the sun's rays, on the west, it was seen in the morning 
on the 34th December, and though it sparkled exceedingly, yet 
it was considenably diminished in magnitude, appearing, bow- 
ever, larger than the bright star vln^r^- From the middle 
of January, 1605, till the middle of March, it gradually dimin- 
ished in brightness. In the beginning of April it appeared 
like a star of the third magnitude, and aontinued neariy of the 
lame size during the monws of May, June, and July, and con- 
\uiued to sparkle more strongly thaii any other fixed star. On 
September 28th, a year after its first appearance, it was more 
brilliant than the star in the leg of Serpentarius, whicb is 
reckoned of the third magnitude. As it vyas at this time 
again approaching to the vicinity of the sun, it does not ap- 
pear to have been seen after this period. In December, 1605^ 
and January, 1606, cloudy weather prevented observations 
after it had emerged from the solar rays. Kepler conclude 
(hat it must have disappeared some time between October, 
1605, and jthe following February, but on what day is unocr- 
tain^ like the former star which appeared ih Cassiopeift, 
U 
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it had no parallax, and remained in the same point of th« 
heavens. * 

None of the new stars whose phenomena we have desorihed 
above have ever reappeared, the places which they occupied 
still remaining a blank. It is much to be regretted that the 
telescope was not invented at the penods when these stars ap- 
peared, as it' might have been ascertained by that instrument 
whether they had any sensible diameters. At any rate, iheti 
gradual decrease of magnitude and lustre might have been 
traced by a good telescope 'for a Ion? period, perhaps for 
years, after they disappeared to the naked eye, which might 
have led us to draw some conclusions respectin&r the cause 
. which produced so extraordinary phenomena. ^Were such a 
remarkable phenomenon to happen in our times, when tele-, 
scopes, micrometers, and other astronomical instruments have 
received so many exquisite improvements, so as to enable lis- 
to pe^netrate deep into the profundity of space, and to measure 
the smallest andes, a variety of additional facts and ^circum- 
stances would doubtless be discovered in relation to phenom- 
ena and events so striking and sublime.* 

The subject of new stars, such as those now described, 
which blazed forth with so extraordinary a brilliancy and so 
soon disappeared, naturally gives rise to solemn and mterest- 
ing i'eflcctions. There is a mystery that hangs over such sub- 
lime phenomena which produces in the mind an anxious de- 
tire to behold the veil removed, and to investigate the rea- 
sons and causes of such stupendous events. ** It is impossi- 
ble," says Mrs. Sommerville, when alluding to the star of 
1072, *' to imagine anything more tremendous than a confla- 

Sation that could be visible at such a distance." Whether 
ere was anything in the existing state of the body alluded to 
similar to what we call a conflagration may be justly doubted ; 
but there was a splendour and luminosity concentrated in 
that point of the heavens where the star appeared which wQuld 
more than ^ual the blaze of tttthoe hunared thousand world* 

* BesidM the above, ths IbHowing instancss of new stars may bs 
•oied : In the year 1070, a new star was discovered by Hevelius an4 
▲nthelm near the head or the Swan, which, after becoming Invisible, 
reappeared, and after undergoing several lingular fluctuations of light 
doring two years, gmdnally vanished finom the sight, and has never sinse 
fessn seen. Aooiher new star is said to have been seen the same ysar 
M Paris, about the back of the Swan, which, aAer the space of tboxtmm 
%Kfn,ywaMntA away.— Whistsn^s Astronrnnkal Lectures^ p. 45. 
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•ach as purs, were they all collected into t>ne mass, and all at 
once wrapped in flames. Nay, it. is not improbable^ that, were 
« globe as large as would fill tke whole circumference of the 
earth's annual orbit to be lighted up with a splendour similar 
to that of the sun, it would scarcely surpass in brilhancy and 
splendour the star to which^we refer; for during ^he whole 
period of its continuing visible it never appeared in the least 
to shift its position, though it was carefully watched hy the 
astronomers of that age ; and, consequently, the wliole diaiin- 
etei of the earth's «rbit, while the earth passed from one ex-- 
iremity of it to another, appeared only as a point at the vast 
distance at which the star was situated. These may ap- 
pear bold positions, but they are in some measure warranted 
by the facts of the case, and they aie perfectly consistent with 
what we know of many of the other astonishing operations of 
that Almighty Being who is '* wonderful in counsel and excel- 
lent in worthing," and ** whose ways" in providence and t;rea- 
tion '* are past finding out." 

It is natural to inquire what may^have been the cause of 
phenomepa so extraordinary and sublime; but our limited 
Tiews of creation, and of the plans and purposes of its Omnip- 
otent Contriver and Governor, prevent ns from arriving at anjf 
satisfactory conclusions. La PlacO says, in reference to this 
subject, ** As to those stars which suddenly shine forth with 
a very vivid light, and then vanish, it may be supposed, with 
probability, that great conflagrations, occasioned by extraordi- 
nary causes, take place on their surfaces ; and this supposi- 
tion is confirmed by their change of colour, analogous to that 
which is presented to us on earth by bodies which are con- 
sumed by fire."* Put such an opinion, however great tfte 
astronomer who propo§ed it, appears quite unsatisfactory. 
We err egreffiously when we atten^pt to compare the puny 
operations and conflagrations which happen on our ^be wim 
m- scene so {(ar^ transcending everything we behold in this ter^ 
restrial sphere. < The greatest conflagration that was' ever 
witnessed on earth cannot bear the smallest proportion or 
similitude to an object which must have occupied a space 
more than ten hundred thousand times the solid contents of 
our globe ; nor is it likely that the agents or elementary prin- 
ciples which produced th^ respective phenomena were at aU 
iiniilar. 
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The late Professor Vtnce, one of the most learned astruno- 
men of his age, h&ti the following remark: '* The disappear* 
•ncc of some stars may be the destruction of that system at 
the time appoihted by the Deity for 'the probatiott of its inhab- 
itants, and the appearance of new stars may be the formation 
of new systems for new races of beings then called into ex* 
iftence to adore the vorks of their Creator."* The late 
Dr Mason Good seeme^ to indulge in a -similar opinion. 
•* Worlds, and systems of worlds," says • he, ♦* are not only 
perpetually creating, but also perpetually^ disappearing. It is 
an extraordinary fact, that, within the period of the last centu- 
ry, not less than thirteen stars, in diflferent constellations, 
teem to have totally perished, and ten new ones to have been 
ereated. In many instances it is unquestionable that Use 
•tars themselves, the supposed habitation of other kinds or 
orders of intelligent beings, together with the differeht planets 
by which it is probable they were surrounded, have utterly 
vanished, and the spots which they occupied in the heavens 
have become blanks. What has befallen other systems will 
assuredly befall our own. Of the time and the manner we 
know nothing ; but the fact is incontroveHible ; it Is foretold 
by revelation ; it is inscribed in the heavens; it is felt through- 
out the earth. Such is the awful and daily text ; what, theii^ 
ought to be the comment 1" Similar to these were the sen* 
ttments of the late Professpr Robinson, of Edinburgh c 
** What has become of that dizzling star, surpassing Vend» in 
brightness, which shone out all at once in November, 15721" 
" Such appearances in the heavens make it evident that, not- 
withstanding the wise provision made for maintaining that or* 
der and utility which we behold in our system, the day may 
come * when the heavens shall pass away like a scroll that is 
folded up, when the stars in heaven shall fall, and the sun 
shall cease to give his Irght.' The sustaining hand of God is 
still necessary, and the present order and harmony which he 
has enabled us to understand and admire is wholly' dependant 
on his will, and its duration is one of the unseagrchable meat- 
nres X)f his providfence." 

Stich are the pious seiitiments of the above-named respecta- 
ble philosophers in reference to the s^ibject under considera- 
tion ; but it may be questioned whether they are altogether 

• Villous « Complete Systom *tt AstronoRiy.'' 
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judicious, or correspondent to the perfections of the Creator 
and the arrangements he has made in the universe. Thejr 
seem to take (or granted that those stars which have blazed 
for a while, «nd then disappeared, have been destroyed or an* 
nihilated. We are indeed informed that, in regnrd to our 
globe, a period is approaching when ** the elements shafl melt 
with fervent heat, and the earth and the works that are therein 
fhall be burned up.*' But such a conflagration cannot be justly 
compared to the splendours of those wonderful stars described 
above. At whatever period in the lapse of duration such aa 
event may take place, it wijl he so far from being visible at 
the nearest star, that^ it would not be seen by such eyes as 
ours at the boundaries of our system. Besides, we are as- 
sured, in that revelation which announces it, that that awful 
event shall Uke place as one of the consequences of the sin 
and depravity of man ; and, therefore, we have no reason to be« 
lieve that it will extend to the sun, or any of the surrounding 
pUfitets of our system ; nor have we any reason to conclude 
that the conflagration of our globe will issue in its entire de- 
struction, or that the elementary principles of which it is 
composed will be annihilated. It is more pro^ble, nay^ 
almost certain, that this tremendous event will only tend to 
purify our globe from the physical evils which now exist; and 
to transform it into a new and happier world for the residence 
of renovated and pure intelligences. In regard to annihi* 
latiout we have no proof that any particle of matter which 
was ever created has yet been annihilated.* Incessant 
changes and transformations are going, forward both in the 
scene of sublunary^ nature and throughout the celestial re- 
gions; but changes in material objects do not necessarily 
imply the destruction of the matter of which they are com- 
posed, but simply a new arrangement or mode of operation. 
We have no reason to believe that any portions of matter 
which now exist throughout the universe will ever be reduced 
to annihilation. On the other band, we have palpable evi- 
dence, from several phenomena in the heavens, that the work 
of creation is still going forward, and that the Creator is grad- 
ually usherin^^ into existence new suns, and systems, and 
wor\ds ; and, in all probability, his creating energy will be. con* 

* See <' PhUofloptiy of a Fntnre Scale," ebsp. L, see. 10; and *« Okri» 
jtu PhUosi^plier;' 7Ui edit., p. 854. 

H S 
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thiutlly exerting itself thnraghout all the succeeding ages of 
eternity. 

Again, if that grand and terrific event %vhich is to put a 
final period to the present terrestrial system is. to be viewed 
it a consequence of the introduction of moral evil and the de> 
prarity of man, then we are led to conclude that those intelii- 
^nces which were connected with the systems which are 
supposed to have been destroyed, must have been involved in 
Ae 'guilt of moral degeneracy, or, in other words, in rebellion 
•gainst their Creator ; otherwise, why were they subjected to 
such an awful catastrophe, and doomed to be blotted out of 
existence 1 We^ have no ground for entertaining any such 
■apposition. Reasoning from the benevolence of the Deity, 
it is more probable to conclude that the inhabitants df oar 
world are almost the only intelligences thuoughout the universe 
who have swerved from the path of original rectitude, and vi- 
olated the moral laws of their Maker. Nor is it likely that the 
VfhoU inhabitanls of any system—consisting, perifaps, of thhty 
or even a hundred worlds — would be found uniting in rebel- 
lion against the moral government of their Benefactor, so as 
to y/arrant the etUire destruction of the system with which 
they were connected. Besides, were the views of the philoso- 
phers to which I allude to be adopted, then we must admit that 
the systems which, in their opinion, were destroyed or annihi- 
lated, must have continued in existence only for 9 year or 
two ; for no luminous bodies occupied the places of the new 
•tars before they burst on a sudden to (he view, and no twink- 
ting orbs have been seen in these points of the heavens since 
they disappeared ; but it i^ surely jiot at all probable that the 
Almighty would launch into existence systems of such ama2ing 
magnitude and splendour, and suffer them to rush into de- 
struction within a period of so very limited duration. 

For the reasons nov.' stated, and others which might have 
been brought forward, 1 cannot acquiesce in the views of the 
tespecfable philo-^ophers to which 1 have adverted ; but it is 
easier to set aside an untenable hypothesis than to attempt an 
•xplanation of the real cause;} of so sublime and Wonderful 
|»henomena. In investigating the distant wonders of the nni- 
terse and the arrangements of the Divine governmont. it be- 
comes us to express our sentiments with modesty and cau- 
lioD. Whatever may have been the causes which prodaceil 
the sudden splendour and the rapid disappearance of the now 
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sUrSf I entertain not the least doubt that those bodies are still 
in^xistence, and subserving important purposes in the econo- 
my of God's universal government. Almost any hypothesia 
is to be preferred to that which supposes their destruction or 
annihilation. What should hinder us from concluding that 
the extraordinary phenomena of the star of 1572 was owing to 
a luminous orb of immense magnitude, accompanied with a 
retinue of worlds, moviner with inconceivahle velocity in an 
immense elliptical orbit, the longer side of which was nearly 
in a direction to our eye ; that its most brilliant appearance 
was when it was nearest our system, as at A (tig. 10), sup-, 
posing £ the relative position of the earth or of our system: 

Fig. 10. 



3 




tnd that, as it gradually declined in its brightness, it was 
passing along the curve from A towards B and C, till its 
rapid light at length carried it beyond the limits of hinnan 
Tision 1 Had telescopes been in use at that period, there is 
little doqbt it would have been seen, though still diminishing, 
for a much longer^enod than that in which it was visible to 
the unassisted eye ; in which case it would have fully corrob- 
orated the opinion now stated. In confirmation of this expla- . 
nation of the phenomena, it has been supposed, with a high 
degree of probability, that it is the same star which appeared 
in the year ,945 and in 1264, which, of course, would have a 
period of revolution of about 319 years, which period might 
vary two or three years in the course of its revolutions, from . 
causes with which we are unacquainted, as we find sometimes 
happens in the case of comets^ This opinion is rendered 
the more probable from the consideration )hat the stars of 945 
and 1264 appeared in the constellation of Cassiopeia, where 
likewise the star of 1572 was observed ; and if these be id4?ii- 
tical, then it is probable that it will again make its appear- 
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anc6 about the year 1891 or 18M ; md if so, astronomert 
wUl then have a better oppoitonity of marking its aspects and 
motions, and determining its size and its period of involu- 
tion. 

If this explanation appear the most probable, it presents to. 
the mind a most magnificent and overwhelming idea, without 
supposing anything so tremendous and terrific as a sudden 
conflagration. It presents before us a luminous globe of as*- 
tonishing magnitude — perhaps not less than a hundred timet 
Che size of our son — winging its course over a circuit perhaps 
a thousand times more expansive than the orbit of Uranus, 
and carrying along with it a hundred worlds in its swift career. 
The motion of such a body must have been rapid in the ex- 
treme, when we consider the rapid diminution of its apparent 
magnitude. In, the month of November it first appeared ; in 
December its brightness was sensibly diminished ; in the 
month of April following it had diminished to the size of a star 
of the second magnitude ; in July, to one of the third magni- 
tude ; in October, to one of the fourth ; in the following Jan- 
uary, to one of the fifth ; in February, to one of the sixth 
magnitude ;~ and rn March it disappeared. 

Now, according to Sir W. Herschel's experiments, the light 
of a star of the first magnitude being supposed 100, the light 
of one of the second magnitude is 25, one of the /Atr J magni- 
tude 12, 6lc. (see p. 37). If, then, we suppose these classes 
of stars to be nearly of equal magnitudesi^ and that their dis- 
tance is in an inverse proportion to the diminution of their 
light, it will follow that a star of the second magnitude is four 
times the distance of a star of the first ; a star of the third 
magnitude four tiinea the distance of the second, or eight 
times the distance of the first magnitude, dec Supposing, 
then, the star of 1573 to have .been twenty billions of imlea 
from the earth at its nearest approach to our system: from 
December, 1572, to Aprils 1573, when it was diminished ta 
. the apparent size of S star of the second magnitude, it must 
have moved four times that disunce. or eighty billions of 
miles, during these four months, which is at>he rate of six 
hundred thousand milUons of miles a day, and four hundred 
and sixty- two millions a minute, a velocity of which we can 
have no adequate conception. 

If the above explanation bo unsatisfactory, I know, not to 
what hypothesis to resort for a solutioQ of this mysterious and 
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wonderful phenomenon. Whatever view we may be disposed 
to take of such striking events, we are lost, in admiration and 
wonder. We behold a display of magnitude^ of motion, and 
of magnificence/which overpowers the human faculties, which 
•huws us the littleness of man and the liiAited nature of his 
powers, and which ought to inspire us with reverence of that 
Almighty Being who sits on the throne of the universe, di* 
reccing all its movements for the accotnplishment of his wise 
and righteous designs, and for the diffusion of miiversal happi* 
ness throughout all the ranks of intelligent existence. How- 
ever astonishing the conclusions we are led to deduce from 
the phenomena Cinder consideration, the facts to which we 
have adverted are not beyond the energies of Him whose per- 
fections are strictly infimle. Nay, from such a Being, who 
is self-existent and omniscient, who fHls the immensity of 
•pace with bis presence, and whose power i^ boundless in 
its operation, we should naturally expect that displays of cre- 
ating and sustaining energy ^ould be exhibited altogether 
overwhelming and incomprehensible by mortals, " Canst 
thou by searching find out Godi Canst thou find out the 
Almighty to perfection 1 In the heights of heaven he doth 
£reat thin^ past finding out, yea, and wonders v\^ilbout num- 
ber. By his Spirit he hath garnished the heavens. The pil- 
lars of heaven tremble and are astonished at his reproof. Lo» 
these are but pans of his ways ; but the thunder of his power 
who can understand 1" 



CHAPTEH yil. 

ON TARIABLK STARS. 

Whbn the starry firmament is attentively surveyed, and 
the aspects of the numerous orbs it contains particularly 
marked, it is found that several of these bodies are subject to 
periodical changes in the brilliancy of their light and in their 
apparent diameters, indicating io some instances motions and 
revolutions of considerable extent. The following sketches 
contain descriptions of the more remarkable phenomena con- 
nected with this class of the heavenly bodies, generally known 
by the name of variable or periodtcal stars : 
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The first star of ^his kind which seems to have been partica- 
larly noticed is one in the neck of the Whale, whose right as- 
cension is 2h 8' 33", and south declination 3° 57' 25". It 
was first observed on August 13th, 1596, hy David Fabri* 
cius, when it appeared like a star of the third magnitude, but 
disappeared after the month of October in the same year. It 
was again observed by.Holwarda in the year 1637 ; and after 
having disappeared during a period of nine months,. it again 
becarrie visible : since which time it has been found every 
year pretty regular in its period, except from October, 1673, 
to Deceniber, 1676, during which thne Hevelius could not 

Sirceive it, though it was a particular object of his attention, 
ullialdus, a Frenchman, having compared together ihe ob- 
servations that had beep made on it from 1638 to 1666, de^ 
termined the periodical time^^tween its appearing in its 
greatest brightnesa and returning to it again to be 333 days. 
He found also that about 120 days elapse between the time 
that it is first seen of the sixth magnitude and its disappear- 
ing ; that it continues in its greatest lustre Tor aoout fifteen 
days,; that^fter its first reappearance of. the sixth magnitude 
it increases in size much faster till it comes to be of the fourth 
magnitude, than it does from that period to its being of th|i 
ihinl ; and that irora its being of the third it increases to the 
second magnitude by still slower degrees. Modem astrono- 
mers give the following description : ^^'It remains in its sreat- 
est brightness about a fortnight, being then nearly equal to a 
•tar of the second magniiude ; it decreases during three 
months, till it becomes completely invisible, in which state it 
remains about five months, when it again becomes visible, and 
continues increasing during the remaining three months. of its 
period ; but it does not always return to the same degree of 
brightness, nor increase and diminish by the same gradations.** 
It appears about twelve times in eleven years. Qas^ini de- 
termined itft period to be 334 days ; but Sir W. Herschel 
makes it 331 days, 10 hours, 19 minutes. It appears, then, 
that this star passes through all the gra^atiotis of light and 
magnitude^ from a star of the secona to a star of the sixth 
magnitude and under; hut after it has disappeared to the na- 
ked eye it may be traced to its lowest magnitude by a tele- 
scope of moderate power. It is sometimes distinmiishsd by^ 
the name of SuUt^ Jtftra, or the wonderful star, and Omicron 
Ceii. 



Digitized by CjOOQIC 



DESCRIPTIONS OP TARIABLE STARS^ 95 

\n 1704, Maraldi observed a vanable star in the constellt* 
tion Hydra. This star had been described by Montanari in 
1670, but was not visible in April; 1702. " Maraldi saw it 
for the first, time in the beginning of March, 1704, in the same 
place where it had been seen thirty-four years before. It ap- 
peared of the fourth magnitude, and continued nearly in the 
same state till the beginning of April. It then gradually di- 
minished till the end of May, when it could no longer be seen 
by the naked eye, but was visible through the teleb'cope for a 
month longer. It could not be seoh again till the end of No- 
▼ember, 1705, when that part of the heavens began to emerge 
from the sun's rays. It was then very faint, and grew less 
and less tiH the end of February, 1706, and could then be 
scarcely perceived even with a telescope. It did not reapjpear 
till the 18th April, 1708, when it Was larger than a star of the 
' sixth magnitude, and increasing in lustre. It was seen by the 
same observer afterward, in the years 1709An4 1712. From 
the observations of Maraldi, Mr. Pigot concludes that its pe- 
riod was then '494 days ; bat from observations made by him- 
self, he thinks that now it is only 487 days ; so that from this 
time of Maraldi it has shortened seven days. The following 
Ire the more prominent particulars relating to this star: 
1. When at its full brightness it is of the fourth magnitude, 
and does not perceptibly change for the space of fourteen 
days. 2. It is about six months in increasing from the tenth 
noagnitude and returning to the same ; so that it may be con- 
tidered as invisible during that time. 3. ft is considerably 
more qtiick, perhaps one Imlf more so, in its incre-ase than in 
Its decrease. ' 4. Though, when at its full, it may always be 
styled a star of the fourth n^dgnitude, it does not constantly 
attain the same degree of brightness, but the differences are 
very small. 5. Its right ascension for 1786 was 13*» 18' 4" ; 
and its south declination 22^ 0' 38". ' It is marked No. 30 
in Hevelras's Catalogue of the Stars ; from which data, i^s 
place may easily be &und on a planisphere or on the cetestial 
globe. 

In the year 1600, G. Jansonins discovered a variable star 
in the breast of the Swan, which was afterward observed by 
difierent astronomers, aiid supposed to have a period of about 
ten years. The results of Mr. Pigot's calculations from th«- 
observations of fornier astronomers are,' 1. That it continues 
ia full, lustre for five years. 3. It decreases rapidly for two 
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jrears. 3. It ift invisible to the.^ naked eye for four yetrt. 
4. It increases slowly during seven years. 5. All these 
changes are completed in eighteen years. 6. It was at itir 
minitnum at the end of ihe year 16^, 7. It does Qot always 
increase to the same degree of brightness, being sometimes of 
the third, and at others only of the sixth magnitude. " I am 
entirely ignorant," says Mr. Pigot, '* whether it is subject to 
Uie same changes in this century, having not met with any 
series. of observations upon ^ it; biK if the above coi^jectures 
are right, it, will be at \i» minimum in a very few years. 
Since November, 1781, to the year 1786, I have constantly 
seen it of the sixth magnitude, though I suspect that in 
1 785-6 it had rather decreased." This star is near Gamma 
in the Swan's breast: it varies from the third to the sixth, 
seventh, &c., magnitudes. Its right ascension is 20^ 9' 64" ; 
north declination 37° 2«' 37". / - 

One of the most remarkable ,of these changeable stars is 
tbat.called Algols in the head of Medusa, in the constellaCion 
Perseus, It had long since beep known to appear of differ- 
cftit magnitudes at different times ; but its period was first as- 
certained by John Goodricke, Esq.^ of York, who began to 
observe it in the beginning of the year 1783. It ohanffes 
continually from the first or second to the foiirth magnitude ; 
and the time which elapses from one greatest diminution to 
the other was found in 1783 to be, at a mean, 2 days, 20 hours, 
49 minutes. The change is thus : xluring four hours it grad- 
ually diminishes in lustre ; during the succeeding four Sours 
it recovers its first magnitude by a like gradual increase; and 
. during the remaining part of the period, natncly, 2 days, 12 
hours, 42 minutes, it invariably preserves its greatest lustre ; 
after the expiratfon of which its diminution again commences. 
According;to Mr. Pigot, who has made many observations on 
such stars, and paid particular attention to the subject, thede- ' 
gree of brightness of this star when at its minimum is varia- 
ble at difTerent periods ; and he is of the same opinion in re- 
gard to its brightness when at its full ; but whether these dif- 
ferences return regularly or not has not been determined. 
The right ascension of Algol, or /? Persct^ for 1786, Was 2'> 54' 
19" ; and its north declination 40° 6' 58". It is situated 12** 
eaist of 4-ltiuuwht itythe foot of Andromeda, and may be known 
bylhoeans of three stars of the fourth magnitude lying a few 
d^greea tootbweat of it» apd fomung a small triangle, it 
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comes to the meriditn on the Slat Becembw, about nine 
bVlock iB the evening ; but as it continues above the horizon 
at least twenty hours out of the twenty-four, it may be seen 
every evening from August to May. 

Another variable star is to be found in the neck, of the 
Swan. The period of this etar had been settled by Maraldi 
and Cassini at 405 days ; but from a mean of the observations 
of Mr. Pigot, it appears to be onljr 392, or, at most, 396 7-8 
davs. The particulars relating to it are^^ 1. When at its fuU 
brightness, it undergoes no perceptible change for a fortnight 
2. it is about three and a half months in increasing from the 
Seventh magnitude to its .full brightness, and the same in de- 
creasing ; for which reason it may be considered as invisible 
during six months. 3. It does not always attain the same 
degree of lustr^, being sometimes of the fifth and somc^times 
of the seventh magnitude. The right ascension of this star it 
IS^ 42' 21";. and its north declination 42^ 22^ 58". It is 
situated in the neck, nearly equidistant from Beta and Gamma, 
tad south by west from Deneb (^gpii st the distance of about 
twelve degrees, and is marked Chi. 

The star Eta Antinoi is another star of this description, 
whose variation and period were discovered . by Mr. Pigot in 
1785. From his corrected observations, he concludea that it . 
continues at its greatest brightness forty hours without de« 
creasing ; it is sixty-six hours after it begins to decrease be- 
fore it comes to its full diminution ; after which it continues 
stationary for thirty hours more ; and then increases for thirty- 
six hours. la every period it seems to acquire its full bright- 
ness, and to be equally decreased. Its period) therefore, is 
seven days, four hours ; and its greatest and least variation is 
.from the third, to the fifth magnitude. Its right ascension is 
19*^41' 34''; and its north declination 0^ 28' 14". It is about 
eight degrees south from Altair, the principal star in the con- 
stellation Aquila. 

The above descriptions mavsuffice as specimens of jthe 
phenomena of variable stars. There are about seven or eight 
other stars which have1>een observed to be certainly variable, 
amohg which are the following: A star in the Northern 
Crown, whose right ascension is 15b iff 11" ; north declina- 
tion 28^ 49' 30" ; and period 10^ months. A star in Her- 
cules, whose right ascension is 17^ 4' 54" ; north declination 
14° 38*; and period of variation 60} days. A star in So. 
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\AttkVa Shield, whose richt ascemiou is 18^ SB' 38'^ ; south 
declination 6® 56'; and period 62 days. The star Beta 
Lyr», right ascension 18'»42' IT ; north declination 33° T 
46" ; greatest and last variation, 3, 4, 5 ; supposed pmod, 6 
days,^ 9 hours. The star Delta Cepfiei, whose period is 5 
days, 8} hours ; right ascension 22h 21' ; and north declina- 
tion 67° 50'. With several others. 

Besides these, whose variations and periods haVe been de- 
termined, there are about thirty-seven other stars, which are, 
with good reason, suspected to be variable, but whose periods 
of change have not yet been ascertained, on account of the 
w^t of a- sufficient number of observers, who might devote 
their attention more particularly to this department of astro^ 
kiomical observation. For exau^ple, the star Pollux^ or Beta 
Qemitti, is suspected to change from the first to the third mag- 
nitude. 

WheA contemplatiiig such changes among bpdiejB so im- 

. mensely distanH and of so vast magnitude, we are naturally 
led to inquire into the causes which produce those phenomena. 
Our ignorance, however, of the precise nature and constitu- 
tion of those remote bodies^ and of the scenes and circum- 
etanoes in which they may be placed, jurevent us from form- 
ing^ any definite or satisfactory conclusions. The following 

. are some of the ojpinions which havp been thrown out on this 
subject. It ha^s been supposed that portions of the surfaces of 
these stars are covered with large black spots, which, during 
the diurnal rotation of the star, present themselves undir va- 
rious angles, and thus produce a gradual variation in its brill- 
iancy. Sir W.^ Herschel says, ** Such a motion may be as 
evidently proved as the diurnal motion of the earth. Dark 
spots, or large portions of the^suiface, less luminous than the 
rest, turned alternately in certain directions, either towards 
or from us, will account for all the phenomena of periodical 
changes in the lustre of the stars so satisfactorily, that wa 
certainly need tiot loolc for any other cause." Sir Isaac. 
Newton thought that the sudden blaze of some stars may* 
have been occasioned by *♦ the falling of a comet into them, 
by which means they would be enabled to cast a prodigious 
light for a little time, after which they Would eradually return 
to their formet state.*' But we know too Iitt& about the na- 
ture of comettf to be able to aecermine what effect they would 
produce in such a^ase, nor are we cortiin that such bodies 
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ve coimecied with odier systems.- If the fixed stars be nearly 
(^ the same natare ^s theism), it is highly impmbable that any 
such eflfect would be produced, even although a comet were to 
fall into its luminous atmosphere, as that atmosphere appears 
to have i^ithing in it that would take fire by the approach of 
any extraneoos body, or Uiat would **btaze'* like combustible 
substances pn the earth. The blaze, if such an effect were 
to take place, would scarcely be distinguishable from our 
globe, and much less from a distant sy|Btem. Maupertius, in 
a «* Dissertation on' the Figures of the Cdestial Bodies,'' is 
of opinion that some atars, by their prodigious quick rotation 
on their axes, may^not only assume the figures of .oblate 
•pheroida, but that, by tfa^ great centi^gal' force arising from ' 
SQch rotations, they- may b^ome of the figures of millstones, 
or be reduced to flat circular planes; so thin* as to bd quite in« 
visible wh^n tl^eir edjges are turned towards us, as $atum*s 
ring is in such positions. And when any eccentric planets 
or comets go round any fixed star, in orbits -much inclined to 
ita equator, tha attraction of the planets or comets in their 
perihelions must alter the inclination qf the axis of that star; 
on which account it will appear more or less largo and lumi- 
nous, as its broad side is turned more or less towards us. This 
opinion, at best, I consider aa having^ a veiy small degree of^ 
piTobability, and almost quite untenable. Mr. Dunn, in a pa- 
per in vol. ^2 of the ** Philosophical Transactions," supposes 
that the interposition of some gross atmosphere may solve the 
phenomena undeir consideration. **Thc appearance of new 
stars," says he, ** and the disappearance of others, possibly 
may be occasioned by the interposition of such an ethere^ 
medium within their respective orbs as either admits light to 
pasa, freely or wholly absorbs it at certain times, while light is 
constantly pursuing- its joqmey through Uie vast regions of 
space." ' ' - ( 

.Whatever opinions we mi^ adopt on this subject, it is evi- 
dent that ike regular wucee^fitm of the variations of peripdieal 
stars preclude thfe idea of their, oeing destroyed. It isf like- 
vfise evident tiiat motion of some kind or other, either in the^ 
stars ^ms^ves oar in some-bodies either dfarectly or remotely 
cofmeded with them, most be one of the causes of the phe- 
nomena in qjuestton ; and it is not imprbbable that -dififerent 
cansee in di£feMnt instaneeli may epperate in producing the 
effects. It does not appear to me probable th^t the cause 
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which pi<idtac9§ the Ttrittion in the caie of Delta Cephei, 
whose period ie only 6 days, 8^ houra, is the same which pro- 
duces all the variety of change which happens in the star 
Gamma in the Swan*s breast, whose periodical changes are 
completed only in eighteen years. It is not unlikely that a 
roution roond an axis, which has the effect of presenting dif- 
ferent sides of the star of more or less degrees of ohscaruy or 
brightness to the eye of a spectator, will account for the phe- 
nomena of such stars as £to'Antinoi nnd Delta CepAei ; bnt 
/ it does not appear probable that a motion of rotation is so dow 
in any of these bodies as to occupy a period of eighteen years, 
as in the case of the star in the breast of the Swan. 

1 am disposed to consider it Im highly probable/ that ike tH» 
terpoiilidn of the opaque boiiu of large placets revolmng 
arotiTid ^uch ^tars may, in some cases, account for the phe^ 
nomena. It is true that the planets connected with the solar 
system are so small in comparison of the >iun, that their in- 
terposition between that orb and a spectator, at an immense 
distance would produce no sensible eff^t. But we have no 
reason to conclude that in all other aystems the planets are 
formed in the same proportion to their central orbs as odrs ; 
but, from the variety we perceive in every part of nature 
both in heaven and. earth, we have reason to conclude that 
every system of the universe is in some respects diffirent 
from another. There is no improbability in admitting that 
the planets which revolve round some of the stars may be so 
large as to bear a con^erable proportion (perhaps one ^lalf or 
one third) to the diameters of the orbs around which they re- 
volve ; in which case, if the plane of their orbitr lie nearly in 
the line of our vision, they would, in certain parts of their 
revolutions, interpose between our eye and the stars, so as to 
hide for ^ time a portion of their surfaces from our view 
while in that part of their orbits which is next the earth. 
Such a supposition is by no means uiconsistent with the op- 
eration of the law of universal gravitation ; for although sudd 
planeU bore » oonsideraUe proportion to the size of their 
central luminaries, yet we. have only to suppdse that iheir 
detuity is very small. They may be globes whose central 
parts are devoi(| of solid matter, consisting only of a solid ez- 
temkl shell for the aupport of inhabitants, as is probably ibm 
case with the pbnet Satuni» whose density is only eqiMl to 
that of cork. 
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A planet about the ahe we hiTe now aappoaed reirolfiiig 
•nratid a at|ur would, in a great meaam, account for the phe- 
nomena presented by Algol. This star accomplishes the pe- 
riod of its Tariations in 2 days and nearly 21 hours. Dnnng 
3^ or 4 hours it ffradually diminishes in lustre, and durbg 
the succeeding 4 hours it gradually recovers ittf first magni- 
tude. Throughout the remaining part of the period, namely, 
2 days, 12 hours, 42 minutes, it •invariably preserves its 
greatCjBt lustre ; so that the time of its being diminished in 
lastre is only about the ninth part of its whole period of va- 
riation. Now supposing a planet about half the diameter of 
the star revotvins around Algol, it would intercept a large 
portion of its surface when it passed between our eye and the 
atar, as at a i (fig. II), where the white circular ring represents 



Fig. H. 




the surface of the star parti v coveryd by the pliinct. Its lustre 
would begin to diminish when the planet entered on its edge 
at df and it would again rcenme its full brightness when going 
off at «, the dark side of the planet beinff of course turned to our 
eye ; and during the remaining part of its revolution it would 
appear in its bngfateet loatre. The regularity of the changes 
oi this star admits of the supposition now n^ade, and evidratly 
requires a re^lar motion of eome kind or other, either m the 
atar itself or m some body connected with it, in order to pro- 
dtice the pihenomem. Pe^ptvin the case of some of the 
variable stars, we might suppose several large planets m aue- 
I 2 
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ceMiOQ to pass between <nur eye. and the star to adcount for 
the appearance' tbey pi)B#ent ; a suppotition which perfectly 
agreea with the idea of a -system of revolving bodies. 

As it i«i not probable that the changes of ail such stars arise 
from the same cause, what should hinder ua- from suppo- 
sing that tlitre are stars or^suns ttau revolve ar<mnd planets 
of a ^ze immensely greater i the planets, for example, bear- 
ing a similar propprtion' to the stars as the sun bears to Jupn 
ter 1 Qonsidering the immense variety of celestial mechan- 
ism throughout the universe, there can be no great' improba- 
bility in such a supposition. The case of double stMrs dem- 
onstrales that one >un actually revolves round another; and 
why may not a sun revolve around a^ central planet, whose 
surface may contain forty times the area of all the planets of 
our system, in order to^ distribute light and heat, and other 
benencial influences, to its numerous population! , No viola- 
tion of tb^ law of unrversaFgravitatioh is implied in sucb a 
supposition; and the Almighty is not'cbnfined'to one mode 
of arran^ng^ systems and worlds. Supposing, then,' such an 
arrangement to .exist, it might account for the phenomena 
of some of ^the. variable stars, particularly tljose which re» 
main invisible f^r ^ certain peii<xL Such are 6ome of those 
fcHrmerfy noticed, as the star in Hydra, and that in the 
biceast of the Swan, and p&rticulairlv a star in the Northern 
Crown, whose right ascen. is 15'*40', nprth declin. 28^ 49|f'» 
and period 10^ monthly and which decreases from the sixth 
to the ninth and tenth magnitude. It Attained its full bright- 
-ness about the 11th of August, 1795, and continued s<) for 
three weeks ; in three, and a half ^eeks it decreased to the 
tenth magnitude, and a few days, afterward disappeared. 
After being a considerable time invisible, in April, 1796, it 
again appeared ; on the 7th of May it reached the ninth mi^- 
nitude, and then -gradually attained its full brightness, if, 
then, such a star was revolving round a very large central 
phmet, it is easy to conceive that in the more distant part of its 
course it might be hidden froqi our view, either in whole or in 
part, by the interposition of theH>paque central body, as is ob- 
YioQs ^)rom an inspection of figure 12. And as the star now 
alluded to never exceeds in histre a star of the sixth magni- 
tude, it is not improbable that it ia one of- the inferior Oraer 
of these lumtneus .orbs which may revolve lonnd an lOpaqoe 
bedyltf enpenor niagBitnde. 
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Such, tkcti, aj*^ some of the ct^nceivo^blc cause i which may 
produce the phenomena ^f variable stars, although other 
causes ou^y in some cases exist of which we have no concep- 
tion. These phenomena evi4ently indicate that motions and 
revolutions of various kinds are going forward throughout the 
stellar regions ; that the AUnig:hty is superintending the move- 
ments of those provinces of his empire, and that dl his agen- 
cies have a respect to the order and the happiness of intelli- 
gent existence. 

Besides the periodical variations to which we have now ad- 
verted, there are several other striking changes which have 
been observed in the starry regions which deserve our atten- 
timi, and which I shall briefly notice. 

I. Several stars which were formerly distinctly visible, and 
are marked in different catalogues, are now wholly lost. The 
following are a few instances. M. Mentanere, professor of 
mathematics at Bononia, in a letter to the Royal Society, ^of 
date ApriU 1670, gives the following statement : *' There are 
now wanting in the heavens two stars of the second maipitude, 
in the stem and yard of the ship Argo. I and others observed 
Ui«m in the ye^ 1664, upon occasion of the comet that ap- 
peared that yesr. When th/dj disappeared first I know not ; 
only I am sme that, in the year 1668^ upon t^ lOih^ April, 
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tiMte was not the least glimpse of flhem to be seen, and yet the 
other sum ^«ot tfcem^ ^ttw tiwJI ana fouitli Bi i gw il yl s n , re- 
mained the sattie. I have observed jnany more ^changes 
amone the fixed stars, even to the nqmber of a hiin4red, 
thoi^h none of them are so great as those I have showed." 
In lo70 Anthelm discovered a Star of the third nrragnittide in 
the head of the Swan, which, afteir becomhig completely invis- 
ible, reappeared, and after nndergoin'g one or two singular 
fluctuations of light during two years, at last died away en- 
tirely, and has not since l^n seen. Sir Williain Herschel 
ffives a list of thirieien stars,, most df which are supposed to be 
lost. Of these are the following : Nos, 80 and 81 of Her^- 
les, both of the fourth magnitude ; the 19th of Perseus, of 
the si^h.ma|mitnde ; anduie 108 Pisces, are judged lo bt 
whofiy lost. The stars 7d, 74 Cancer, m the southern claw 
of the Cra6, of the sixth magnitude, are either lost or have 
suffi^d such great changes that th^ can no longt^r be found. 
On this subject Sk Jphn Herschet states, ** The star 42 Vir- 
ffinis is inserted in the catalogue of the Astronomical Society 
from 2iach*s Zodiacal Catalogue. I missed it on the 9th' of 
May» 18Si8, and have since repeatedly had its phcb in the field 
of view of my twenty-feet reflector without perceiving it| un- 
less it be one of two equal stars of the ninth magnitude very 
nearly in the place it must have occupied." 

S. Some stars have changed their magnitudes since the be- 
gbminff of last century. ' A considerable number of stars, 
maikea by Flamstead in his Historia Ctlestis^ are now found 
to be of dmerent magnitudes since the period in which he obser- 
Ted the heavens and formed his Catalogue. For example : the 
1st and 3d of Hydra are now only of the eighth and ninth 
m^itude instead of the fourth, as they are marked by Flam- 
stead. The 81 St and 34th of Drado have changed greatly ; 
the 31st has increased from the seventh to the fourth, and the 
34th has diminished from the fourth to the siith ot seventh 
magnitude. The 38th Perseus, instead of the sixth, has now 
Increased to the fourth magnitude. About thirty stars of this 
description are reckoned by Sir W. Herschel to have changed 
their magnitudes. 

3. There are sttars unknown to the observcts of former 
times which have recently become, visible. The following, 
amonff others of, this descnption, have teen maiked by Sir W. 
HiMtl: 1. A star in the end of the Lizard's tail, of ihi 
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Iburth or fifth magnitude, whidiif not recorded by Fkmstead, 
altboQgh he notices one in tfatteonsteUation less conq[>iciioiis. 
8. A''Btar near the head of Cepheus. 3. A considerable star 
in a direction from the 68th to the 6 tat of Gemini. 4. A star 
of considerable brightness preceding the first of the lit- 
tle Horse. 5. A remarkable star between /9and d Hydra. 
6. A star near d Hercules, of the fourth or fifth msgnitode, 
with several others. Similar observations appear to have 
been made about the end of the seventeenth and the be^nning 
of the eighteenth centuries, by Cassini and others. Cassini 
discovert a new star of the fourth, and two of the fifth mag- 
nitude in Cassiopeia ; two in the constellation Eridanus, one 
of the fourth, the other of the fifth magnitude ; and four of the 
fifth and sixth magnitudes near the i^rth pole, which had fiot 
been pereeiVed at a former period,. ' 

Such changes in bodies so far removed frqm ou^ system, 
and of magnitudes so enormous as the least of them must be, 
naturally lead ta the conclusion that revolutions of vast extent, 
and operations conducted on a most magnificent scale, are in- 
cessantly going forward in those remote and unexplorable re- 
gions. In the case of stars which have totally disappeaied, 
we, are led to conclude, either that some vast and important 
change has- taken place in the eonttitu^ion of certain worlds 
or systems, or that the central luminaries of su<h systems, 
with, all their surrounding planets; havebeen transported by 
some unkn6wn and almighty agency into more distant regions 
4>f space, where they mvf remain for oyer hidden from our view. 
As to Aose stars which have changed their magnitudes with- 
in the last century, they may either be approa<ihing to or rece- 
ding from the system to which we belong, or their native 
brijSitness may be either increasing or diminishing from causes 
wiSi which we are unacquainted ; or some ethereal mediums 
of a peculiar nature may be interposed between our sight and 
ihose distant orbs. With respect to stars unknown to former 
observets which have recently become visible, it is not un- 
reasonable to suppose that these are neifi tyjUetM recendy 
launched firom the creating hand of the Omiiipotent, to diverr 
sify hisereationend augment the glories of his empire, as well 
as to distribute happiness among new orders of sensitive 4nd 
intelligent existence. We ought not to imagine that the 
««ork of creation, considered as a whole, is yet finished, or 
€9et witt be finished during in ibd^finite lapse of ages. 
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.Wheu it it sUted by the inspired writer of tke book of Gene' 
sit that ** God rested fr6m all his- work," we are to ondertttand 
the expression only in- reference to the formation or arrange' 
merit of the world in which we roside into the form and order 
in which lire now behold it; for to this arrangement chiefly, 
if not solely^ the descriptions of the sacred historian in the first 
chapter of Genesis refer. It is in perfect accordance with the 
idea of a Being possessed of omnipotent power, boundless 

Soodness, and endless duration, that his creating energies 
bonid never cease ii^ their operation throughout all the periods 
of an interminable existence ; and the phenomena to which we 
refer are a strong presumption, if not a- demonstrable evidence, 
of a continued series of creations. These new qreations may 
be bursting forth in the remote spaces, of the universe, in va- 
rious degrees oif splendour and magnificei^e. to an extent of 
which we have no- conceptibn ; and from the character and 
perfections of the Divinity, we have reason, to believe thu 
such processes will be incessantly going forward throughout 
all the ages of eternity. 

Whatever opinions we may be disposed |a form as to tho 
piienomena to which we have adverted, they tend to convey 
to the reflecting mind magniftcent views of the physical ener^ 
gi^B of the Almighty, in arranging the different departments 
of his boundless dominions, and a^omplishmg the purposes 
and plans of his moral ffovemment ; and ^ey naturally excite 
in the mind a desire (tf future existence, and an ardent wish 
to behold the veil which now intercepts our views of^these glo- 
rious orbs withdrawn, and to contemplate the scene of divine 
operation in all its splendour and magnificence. 

At first view, it may appear a circumstance of 6om]^aratrve 
insignificance to behold a small star, scarcely d^tinguishable 
to we eye, w^xinc bri^ter, or growing dimmer, or vamishimg 
altoffether ^rom the view ; or a star appearmg in a point of 
the neavens which vras unoccupi^dbefore. Tlie distant blaae 
of a field of furxe, the foiling of a tower, or the conflagration 
of « cottage,' may to some appear events of for greater inters 
est and importance ; but sucn events in the heavens as thoso 
to which we refer may be. connected with scenes as astonish- 
ing, thouffb perfa^ not so tremendous, as if the sun were 
shorn of his rays and turned into darkness, and this earth and 
til the planetary globes shattered to their centres and^wrapped 
in flames ; or, as if a new sun of superior magnitude were to 
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•ppear in our system, and to iUimunate our globe with a new 
species of light and colours. Objects at a great distance 
from the observer make little impression on the organs of 
▼ision, and seldom . affect the mind. A fleet of the largest 
ships of war, viewed from the top pf a tower at fifty miles* dis- 
tance, appears only like a few almost undistinguishable specks 
on the veigeof the horizon, while the fate of individuals, fami- 
lies, communities, and even empires, may depend upon the - 
encounter in which they may be engaged. - The conflagration 
of a city of ton hundred thousands of inhabitants may appear 
at a distance as only a faint glimpse of light in one point of 
the horizon, while palaces, and temples, and thousands of 
^lendid fabvioeare turned into smoking ruins, and multitudes 
are thrown into the utmost consternation, and perishing in the 
flames. The burning of the city of ^oscow, as beheld from 
the moon when the dark side of the earth was presented to 
that" orb, woukl appear only like a dim lucid speck, scarcely 
distingui^able from the other paits of the earthV surface. 
And if this be the case in respect to objects within such Hoik 
ited distances, what astonishing scenes may be the result of 
what we perceive in bodies many thousands of millions of 
miles distaiit, when we behold them disappearing to our view, 
or even when^we perceive their light (^ly increasing or dimin- 
iehtng \ Here imagination is left to fill up the pictore which the 
organs of vision S9 dimly perceive. We ate to consider that 
the iM^ to Which we allude are lommous globes of immense 
eize; that they are doubtless encircled with a retinue of 
worlds replenished with inhabitants ; that what to us appears 
a slight change of Aspect may ^ them be the commencement 
of an «ra of new ^lory and splendotir ; that the Ahniffhty rules 
over those distant regions as well as ** among the imMbitants 
of the earth ;'^ and tlMt all the changes which happen am6ng 
them are in unison with his eteomal designs, and subserve the 
mids of his oniversal gotemment 
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CHAPTER Vni. 

ON )>O0BtE STABS AMD BINABT BTSTIMf. 

In wbsteyer part of creation we survey thQ opentions of 
Che Almi^ty, we uniformly find the characteristic of vari^^ 
impressea upon aD his works. This is evident in all the king- 
doms of nature connected with our globe, where the multitude 
aa4 diversity of animals* vegetables, and nfinerals cannot l^t 
strike the eye even of the most superficial observer. Though 
the same g^sneral laws appear to pervade the materml^ universe, 
so far as our observation extends, yet these laws are so ooni' 
prehensive and so endlessly modified as to pi^uce an im- 
mense variety of minute and wonderful efieots. It is more 
difficult to trace the operation of these laws in the remote spar 
ces of the universe than in our terrestrial sphete. , But even 
in regions^ of creation immeasurably distant we can perceive 
the agency of the same powers which are at work in conducting 
the movements of our planetary system ; and not only so, but 
we can trace these powers, while operating with their native 
ener^, wonderfuHy modified, and producing effects altpgeth- 
er different from those which we experience in the system of 
which we form a part, evidently indicating that a variety^ 
analogous to that which we behold in. the scene around us, 
marks the operations pf the Creator throughout the immensity 
of his works) This will more clearly appear in the descrip- 
tions we shall now give of the phenomena of double and mul- 
tiple i|tars. ■■ * 

.The phenomena of double stars do not seem to have been 
' much attended to till Sir W. Herschel commenced his exten- 
sive observations on the sidereal heavens. About a century 
ago, the astronomers of that period seem to have been aware 
that '* several stars which appear single to the bare eye are by . 
the telescope discovered to be double." The principal stars 
of this description which they mention are, the head of Cas- 
tor, the first in the head of the kam, the star Gamma in the 
llNreast of Virgo, and the middle one in the sword of Orion. 
Conceiving the fixed stars ai bodierprecisely of the same na.- 
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tore, tnd that no ipeciiic or dhrersified antagmiMnts prertOed 
among them, they do not appear to hare entered upon any 
minute surveys, by the tetescope, of particular 8^rs ; .and 
their idea respecting the double stars they had detected was 
merely this, that a small star, at a very remote distance from 
another, might happen accidentally to^ lie nearly in the same 
lino of vision as the larger one*, and, on this ground, Dr. 
Long, in his ** Astronomy,'* shows how the annual parallax 
would be discovered by a star appearing single at one time of 
the year, and double at another. It. appears to have been 
chiefly with an object of this- kind in view that Sir Willianl 
Herschel commenced his numerous observations, in this dor 
pfcrtment of sidereal investigation. Bpt, as we are informed 
by his ton, who has distinguuhed himself in an emment maii« 
ner by similar observations, he had hardly entered on the 
measurement of the angles of position and the distances t^ 
double stars, before he was diverted from the oriMnal object, 
of his inquiry by phenomena of a very unexpected character, 
which at once engrossed his whole, attention. The circum- 
stances alluded to shall be particularly described in the. se- 
quel, a^er I iiave given a brraf sketch of the phenomena of ^ 
double stars. . . ^ 

When a telescope of considerable power is directed to cer- 
tain stars whiph appe^ single to the naked ^6, another star, 
^nerally much smaller^'thftn that which appears to the unas- 
sisted ey^, is seeh (juite adjacent to it, and in some cases the 
interval between the two stars, is so small thatr it requires a 
very high degree of light and magnifying power to be able to 
perceive that they are two distinct bodies. Only a few, per- 
naps'nol exceeding six or eight, of these stars were known to 
the astronomers of Jthe age preceding that of Herschel ; but 
this illustrious astronomer, with unwearied perseverance, de- 
tected no less than 500 double stars, and presented to the* 
Royal 2^iety a list in tirhich their situation and relative posi-. 
tibns are distinctly marked. These observations of th^ elder 
Herschel were followed up by other observers, particularly by 
Sir J, Herschel and Sir James South, who, in the year 1824, ^ 
soon after Sir W. Herschel had ceased from his.labours, pro- 
duced a catalogue of 380 double stars, whose distances aiid 
ajigles of position they had detern^ined with the utiQOit accu- 
racy and precision. Sir J. South afterward produced aiis^) 
tinct catalogue of 4^0, aiid Sir J. Herschel a list of vpVwd 
K ^ 
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<lf 830^ of double and triple «to«K from hie own solitaiy cJj-' 
•ervations, accompanied with all the jnicrometrical measure* 
ments. , Stiiive, the celebrated astronomer of Dorpat, has ai» 
nnged a cataloffue of no less than 3000 double stars: and 
before he determined the characterutics of each of these, hm 
examined about 120,000 stars ; a laborious process, whidi 
none but an astronomical obsewcr can duly appreciate. Mr. 
Dunlop has formed a catalogue of 250 double stars in the 
touUurn hemisphere ; and Sir J. Herschel, during his lalto 
residence at the Cape of Good Hope, has iidded considerably 
to their number ; so that we may now reckon about 6000 of 
these interesting^ objecto as- having already been discoveled, 
even making allowance than many of these phjecta are com- 
inon to-the lists of the observers now specified: 

It is not at all improbably that the phenoipetta of some of 
tie double stars now alluded to may arise from accidtnial 
proximity f the one star, though far remote and unconnected 
with the other, lying nearly in the aame visual line. Thus, 
the star a, figure 13, might appear nearly in contact with 
the star.&, placed at an iiiimense- distance- beyond it, when 
viewed nearly in the same straight lihe by the eye at c, so-as 
to produce the phenomenon of a double star, at <2 b, Bnft^ 
^ t\g IS. 



reasoning & priori^ it appears in the highest degree improbabie 
tha,t such coincidences should happen in the case of all, or 
even of the greater part of the double stars which have now 
been discovered ; and therefore Mr^ Michell, so early as the 
yeai'lTSd, in a paper inserted in the «' Phildsophical Transac- 
tions** for that year, states it as his opinion that they art 
binary systenis intimately connected. " The very great num- 
ber of 'stars," says he, " that have been disqovered to bo 
doable, treble, &c.,i>articularly by Mr. Herscbel, if we aj^ply 
th« doctrine of ehances, as I have done in my 'Inquiiy anto 
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the probable Pacallax pf the Fixed Start,' pobtiabed in the 
Philosophical Transactions for .1767, cannot- leave a doubt 
with any one properly acquainted with the forpo of those ar- 
guments, that by far the greatest part, if not all of them, are 
systems of stars so near each other as probably ^o be liable to 
- be affected sensibly by their mutual gra^vitation ; and it n 
therefore not unlikely Uiat the periods of thtf revolutions of 
some of these about their principals may some time'or other 
be discovered," 

Thc^rediction here announced by this Ingenious gentleman 
has now been, fully reaUzed by Sir Williani Herschel and 
other astronomers, and is no longer i subject of conjecture, 
but an ascertained fact. This is the discovery to which I 
have alluded above, one of thfe most important and interesting 
discoveries w^ch asti^onomy has unfolded dunhg the present 
age, and whi^h opens to out view a new prospect of ihe plans 
and arrangements of Infinite Wisdom. 

Having made these pVeliminaiy remarks, I shall now pro- 
ceed to a more particular detail of the facts which have been 
ascertained respectiiig binary systems. s ' 
.When Sir W. Herschel first directed his attention to this 
sab|ect, in order, if possible, to determine the annual parallax, 
he was not a little surprised that, instead of finding, as he ex- 
pected, a regular annual change of the two stars; by one al- 
ternately shiuins its position with respect to the other, which 
a parallax would have produced, he obser^d in many instan- 
ces " a regidar progresnve change^ in some cases bearing 
chiefly on their distance^ in others On their position, and ad- 
vancing steadily iii one direction, so as clearly to indicate 
either a ifeal motion of the stars themselves, or a^general rec- 
tilinear motion of the sun and whole solair system, producing 
a parallax of a higher ordeir than would arise from the e^h't 
orbital motion.** In an elaborate p^per on this subject, read 
before the Royal Society, June 9, lS03;'he considers ^cifi* 
cally all the motions and combinations of inotion^that can pos- 
sibly be Bupposed, in order to account for the phenomena, par- 
ticularly of the double, star CaUor^ and sati^actorily demon- 
strates that nothing but the idea of the smaller star revolving 
around the larger in a^ circulai or elliptical orbit vHH solve th^ 
phenomena in question ; and this conclusion hais been amply 
confirmed by all succeeding observations. Such ^tars, there- 
fore, must be considerad at phfttcaUy eonneeted hy the law 
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of nuitaal gnTilationi so tfast they describe orbits around each 
other and around their common centre of gravity, and bear t 
relation to each other similar to that which the planets bear to 
our son* 

From the paper Of Sir.^W. Herschel now referred to, I 
shall select, as a specimen of the motions of double stars, 
some of his observations of Ctator^ or a Geminorum. It ap- 
pears that Dr. Bradley, in the year 1769, had observed the po- 
sition of the two stars which form this double star^ and com- 
monioated it to Dr. Maskelyne, who made a memorandum of 
it, of which . the following is a copy : "Double star Castor. 
No change of position of the two stars ; the line joining them 
at all times of the yeu^paraUet to the line joining Castor and 
PoUux in ihe heavens, «een by the nak^ eye" The object 
of Dr. Bradley in observing the exact position of these -stars 
was to determine if any change happened in their position at 
opposite periods of the year so as to indieaie ah annual paral- 
lax. The. angles of position observed by Sir W. Hersc^l 
.•re as follow^: • ^ 



Times of the Obserrations. 
November 1, 1769 


Angles Df Position. 


. 66^ 32* 


November 5, 1779 


. . 35 29 


February 23, 1791 


. 23 36 


December 1^, 179(5 


. .^ 18 32, 


March 26. 1800 . 


. 14 3 


December 31, IBOl . 


. , 12 12 


February 28, 1«02 


In ; 12 1 


March 27, 1803 . . . 


,. . 10 53 



From these observations, ii appears that, from the year 1759, 
when Dr^ Bradley observed the positions of these two stars, 
to the year 1803, there has been a portion of an orbit described 
by the smaller star around the greater^ equal to forty-five de- 
grees and thirty-nine minutes ; and from the time that Her- 
schel commenced his observations in 1779 till 1803, an a^c of 
twenty- four degrees and nhirty-six minutes had been passed 
over. Hence Sir W. Herschel concludes ; " The time of a 
periodical revolution^ may now be. calculated from the arch 
45^ 39V which has been described in 43 years and 142 days. 
The regularity of the motion gives ns great reason to conclude 
that the orbit in which the small star moves al>out Castor, 6t, 
nther, the oibits in which they both move roimd their ooob 
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■Mm centn of grayity, are neaily dkcular and at rigbt anglea 
to the line in which we see them. If this' should be Dc«iij 
tiue, it follows that the lime of a whole apparent revolutum 
of the small star round Castor tnll be uboiljt 342 years and 
two months." This subject may be iUustrated to the geneial 
reader by the folbwing diagrams 



Fig. 14. 




Let the small central c^cle C represent the larger s^ar Cas- 
tor». and D the smaller star, and let the line E F represent the 
direction of the two stars in a line with the star PoUux at £, 
as observed by Dr. Bradley in 1759. In NoTember, 1779, 
they!«were founa in the position C H, twenty-one degrees 
from the position they occupied twenty years before ; in Feb- 
foary, 1791, they w^re tl^rty-three degrees from the same 
position, &.C. ; and in March, 1803, forty-six and a half de- 
9, giving evident indication of i^ regular progressive mo- 
K 3 
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tion in a cin^. Since 1808 its motion has been regnlarljr 
traced hj Strave, Sir J. Herschel, and Sir J. South ; ai<d in 
1816 it was found aboot 57° from its first position, and in 
1830 about 68°, stUl regularly progressing. In 1819 the 
distance of the sttiall star from Castor was five seconds and 
a half, and in 1880 it was little more than four seconds and a 
half. Although Siif W. Herscbel, as above stated, conjec- 
tured the peri^ of revolution to be about 342 years, yet I^ter 
astronomers, from a comparison of all the observations re- 
cently made, are disposed to conclude that its period is little 
more than 250 years. / '. 

Moje than fifty instances of changes in the angles of posi- 
~tK)n of double stars were .observed by Sir W. Herschel, be- 
ddes those which have; been more re{(^ently obsei^ved by his 
son and other astronomers, most of vvhich' indicate motions 
which are regularly pregresnve ; but a considerable number 
of years must elapse l^fore th^ir periods can be determined 
with any degree of accuracy. The following double stars ^ 
are considered as demonstrative inscaiices of circular progress- 
ive motion : V Virginis, ^Urs» Majoris, 70 Ophiuchir ff^nd 
17. GoromR,,f jBootis, 17 . Cassiopeie, y Leonis, ^ HercuHs, d 
Cygni, ft Bootis, t 4 and e 5 Lyrs, X Ophiuchi, y< Draconis, 
e Bootis, and ^ Aqi^arii. The periodic times df some of these 
have heen determined to a near approximation. One of the 
stars of Gddma Yir^ims is reckoned to revolve about the 
oiher^in the space ot i)29 years ^ the small s^ of Gamma 
Leonis in 1200 ysarSij the stair connected with Epnlm 
Bootis in 1600 (years; thatpf 61 Cy^i in 452 years ; tfa^t 
of Sigma Corons in 287 years ; that of 70 Ophiuchi, as as- 
certained by Professor Eneke, in 80 years ; (hat of Xt Uttim 
in 58 years ; thatx>f Ztta Cancri in 55 years ; and that of Eta 
Corones in 43 years. ' 

A whole revolution of som^ of the^e stars has been nearly 
complete^ since observiitions began to be made on: such ob- 
jects. The motion of the small star of Xi Urss began to be 
traced tibout the y^ 1781 ; in 1819 it had moved 210° 
from its position in 17Q1 ; in 1830 itw^s 303° from that po^ 
sition, progressing. in a circle; and about this time, or the 
beginning of 1840, it has probably finished its orbital revolu- 
tion. The star Eta' Coronae, whose period is forty-thre« 
years, has not only accomplished a complete revolution, bat 
is actually considerably advanced in^ its second period. Sit 
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J. Hencfael, during his late sojourn at the dape of Good 
Hope, is, said to have discovered in the southern skies biflaiy 
stars, whose periods of revolution are even shorter than thoee 
now stated, their change of position having been quite per- 
ceptible durii^g the three or four years of his residence in that 
quarter. Sir W. Herschel, in the paper to which I have al- 
ready referred, states observations which furnish us with a 
phenomenon which is liiew in astronomy, namely, ike aceuUo' 
Hon of one »iar by another. With a power of 460, in July, 
1782, the stars of Zeia Herculis were then half the diame- 
ter of the sniall star asunder ; in 17S5 he found it difBcuU to 
perceive the small star With the sande ipovrer ; in 1803 the 
small star could no longer be perceived, but the apparent diac 
of the. large star seemed to be a little lengthened one way. 
With his ten feet telescope, and a power of 600, < he found it 
to hate the appearance of a wedge^formed star. . On the 11th 
of April, 1803, he examined tlie apparent disc vHth a power 
of ftl4Qf and found it, as'before, a little distorted, but there 
could not be mOre than about three fourths of the apparent 
diameter of (he small star wanting to a complete occultation. 
'** Mo^t probably," he observes, ** the path of the motion is 
not quite central ; if so, the disc will remain a little distorted 
during the whole time of the conjunction.*' This phenome- 
non evidently demonstrates thefect of circular orbital motion, 
performed in a plane nearly parallel to bur line of vision. 

The star 6amm{» Virginis has presented phenomena nearly 
similar to that of Zeta Herculis. This star is remarkable 
both for the length of its period, the rapid increasis of the an- 
gular motion of the two stars of which it is composed, and 
partictilarly the great diminution of their apparent distance. 
It has been known as a double star for at {east 120 years. 
The two stars of which it is composed, and which are nedrly 
equal, were so far apart about the middle of the last century 
that they were marked in Mayer's catalogue at two distinct 
stars, so that any mbderately good, telescope would have 
shown their separation, beiiig at that period about seven 
seconds distant from each other. Since that time they have 
been constantly approaching, and in 183^ were scarcely more 
than a single second asunder ; so jthst a common telescbpe 
was insufficient to show their separation, and even telescopes 
of very superior power could show them no otherwise than as 
a singl^'^tar somewhat elongated. According to Sir J. 
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|{«rKlie]*t e^Nnpnta^nt, Uw mnall Mitf amst bat« ■mr^d at 
Ito feribelioit on the 18th of August, 1834. H^^ also deter- 
mined the meUjuUion of the orMt to the viewU fay to be S2^ 
68', end thr emgle of yositum of the perihe^om projected on 
the heavens 36^ 24'. The small sUr of Eta Coron» reached 
its perihelion in 188i^ ; and it is calculated that t^ revolving 
star of Castor win reach theusame point during the year 1855. 
From the observations that have been made ou binary stars, 
it now appears demonstrable that the law of gravitation ^ex^- 
tends' its influence to the starry regions ; that the same laws 
of motion whicli direct the planets in their cdurses, and coiv- 
nect them with, the sun as their centre, likewise operate in 
these binary systems in carrying one star around the.centiie of 
gjWfitj of another. • It has ofte^ been surmised that gravitsr 
lion IS a poWer which is universal in its influence ; and hei» 
we have a proof that it extends not only beyond the ranffe 
of the planetary- systeto and . the orbits of t^e most epcentne 
tomets, not, only to s^tars reckoned the nearest to our globo, 
btot to those of the third, fourth, and even tenth magnitudes, 
which may be supposed many hundreds of billions of miles 
hither distant ; thus rendering it highly probable that it is a 
fimdamental law pf matter, and extends its energies through- 
out the ampUtude of creation, combining, in one Vastt system 
•U. the operations of the ftemal. ' 

. . The orbits in which the oiie star moves around the .other 
are found to be eUiptictUa which is the eam(i kind of curve in 
which the darth ^and t^e other planets move round, the sun, 

•and.in whidh t^e sat^lites of Jupiter, Saturn, and Uranus per- 
form their revolutions round their respective p^maries ; an- 
other proof that the same general law operates, in both cases. 
Some of thesja orbitual motions are retrograde and others are 
ittrf c^, or in the same direction as the motions of the planets 
of our systenh In some cases it happens that the edge of the 
orlnt of the revolving star is presented to the earth, or in a 
line parallel to that of our vision, as is found in the star ir 
Serpentarii ; in which case the star appears ^o move in a 
•traiglu lino,, and to oscillate on each si^e of the larger star 
around^ which itrevblves, in a manner similar to that of the 
satellite pf Jnpitejr, which appear to pass from the one side 
to the other of the- planet in nearly straight lines, because the 
fdane of tlieir orbits is nea,rly in ji line with our eyv^ A t the 
tune when Sir W. IJerschel first observed this binary sj*^s>m 
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ihB two ftUrs were diitjdctly separate ; but tX pre^nt the Bmali 
ft^r ia so complete Lj pJt}jecied od the otiier lb4t «vau StniTe, 
with bi0 powerful telescope^ cannot nonr perceive fcba least 
ndparatioii betw^ea the two bodies ; a fact which evidet^tly 
dermmEtTfttes tbat to our eyti ihe one is paaaing acroHs the 
disc of the other, and thsit a [luiriber of yeaf« hance it will ap- 
pear on the other aide of tha ]>irgcr alar. On the other blind) 
the two ftlara of Z^a Orijonis liro now aeparatad by a amalL 
interval^ aUhougb the^ appeftrcd as one star in tJio time of 
Sir W, Hersche[ \ »U which phenomena demonstrate a moiion 
in a circular or cUtpiical orbitt the plane of xvhieh lies oblique 
to our e3'a; and U hms been cslcaii^ted, from ibo apps^runt 
motions of these bodleE, that the cLLpaea in which they nio^'o 
are ia generat tuore elongated than the orbits of the aolar 
)ilaaeta. On the wholes to use the words of Sir Juhn Ker- 
icbel, ^'^ wo havo the eamo evidence of the if rotjations about 
each other that wo have of thoao of Utanua and Satom al>OLit 
the aun ; and the corrcapondcnce bi^wocn thotr eakolBtod 
mnd obscqrved places in aoch Tory fLongated ollipsee n;ugt 
be admitti^d to cajry witb it proof uf tho prcvaLonce of tho 
NowtoniaTi lav^ of gravity m their systems^ of the very* aa me 
^ttuo and cogency as that of the calcuIiiLed «nd observed 
pldctia of comets round the oentral boily of our own.'^ 

Baviog stated ttie^ above goncrai facta fef^pectinff binary 
atafwif I i9hu.Il tinw preaont to the reader a few leleauopic views 
of iheae objects. 

Fig, 15 repre^enia a telescopic viaw of Ep^il&n B^jotis, 
with a magnifying fx^wer of about 200 times. Thij is reck- 
oned a very beautiful double itar^ on accouat of the differenr 
colours of tbc stars of which it is compoaed^ and has an ap- 
peara^nce somewhat siniilai' to a planet and its batellilei both 
ahiniug with innate but differentiy colonrcd lights The email 
itnr ta of a bluish colour^ and is separated frcim the other by a 
space eqnal to the diameter of the larger star, and its apparent 
BLze ia oiw third of the other. It in sometiiaea called Mime, 
and ia situated about ten degrees northeaat of Afciuruji^ 
I'he Urge atar has a raddiifh. tinge. 

Fig, 16 id a HorculLi : the ^rnall star Sa of ■ bluiah colour, 
aeparate from the other two diametera of the large star ; the 
bli>e atar ta one third the siz^ of the other. It ia tiiuated 
in the head of Hercules ^ about thirty degrees aouthvveat from 
tbe brigikt Har a hpm, and six 4egiee0 wnr^bweqt from Mm 
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AihMgue, 1 ftar of nearly the seme magnitade. It eomee t« 
liw meridian about the middle of July, at nine o'clock in the 
eirening, at an el«?ation -of about fiftjr-.tv^b degreea. This 
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iter li ftlflo diitinguithod ty the name Ras Algeiki, and naif 
be teeii'mariLediii PU(e II., which contains a map of stai* 
which are seen near the meridiaD about the beginning of 



?Sg. 17'is a view of 7 Amdromeda r the'small star is of a 
fine greenish-bine colour, separate from the large star about 
nine secobds, or fotir^^iameters of that star ; the larger slar w 
of a reddish white. It is situated in^ the left foot of Andromr 
ed'a, arid is disttf^u^shed by the name of Almaack. It ia c 
star of the second magnitude, about forty-two degrees of -north 
declination, and pa^^s the meridian, in the beginning of De- 
eember, about half pa^t ten in-the evening,- ab^t ten degree* 
fouth horn <he Eenith. ' Jt is about twelve degreed nearly due 
west from the variable star Algol. ^ 

Fig. 18 is Zela Oygni :.the smallei' star is blue, and they 
are separated about ten. diameters. This 'star is situated 
in the eastern wing of the Swan; Hgfat ascension, Sib 4', 
north dectihation twenty- eight degrees, and is about twenty 
degrees southeast of Denib, Che prmcip4l star of this constel- 
li^ion. 

Fig. 19 represents Zeta Aquarii. The two stars ai« 
neaHy^ eqiial in ^pparept -magnitude, ind 'Oii^ diameter and a 
half separate from each other; both stars are of a Vhiti^i 
colour. It is in the middle of other three stars, which to- 
gether' form a figure resemblmg the letter Y. tts right aa- 
cension is 22>i 20', and its south declinalioD about two de- 
grees. . It is a star of' about the third magnitude^ and comet 
to the meridian at nine o'clock in the ovening about the 
middle of Qctober. '. - ' 

Fig. i(y reprcsenta the Pole-star.' The accompanying stir 
ie a very famt point, and requires an accurate telescope witK 
considerable power to distinguish it.* The large star is white, 
and the small star ^om^hat of a ruddy appearanee, and is 
distant from the larger seventeen seconds, or about three or 
four ef its diameters. 

Fig. 21 is the double^ star Cottor. The smaller star it 
nearly half the size of the larger, and they are distant abont 
five seconds, or two diameters of the principal star. They 
tre both of a whitiah colour. Their situation may be found 
00 Plate I. Castor and Polhix lie to the ^northwest of Orion 
at a considerable distance from it. Tbey are very conspic 
voiit, are wiUiin4T»dtgrtct of each other; and ritt to a very 
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iMgb 6l«Tttioa when pMiiiig the neridian, ind mtybetopn 
tfaioeighout the whole winter tod ipnDg months. Castor im 
the more elevated of the two. 

Fig. 22 represents Rigd^ a q)lendid star in the lefl foot ot 
Orion. The small star is a mere point, and veiy difficult to 
be distinguished, and is three or four-diameters of the large 
star from it. The large stir is white, the small one of a ra- 
dish hue. 

Fig. 23 shows the double star Castor, with a magnifying 
power of 300. It likewise shows the angular position of thQ 
small star at the present time in respect to PoUux (fig. 24), by 
which it appears that it is nearly at a right angle to a line, 
joining Castor and Pollux, whereas in the time of Dr. Bradley 
it vrtsparaHel with a line johiing these two star^. 

Fiff. 25, 26, %7f and 28, exhibit views of the dooMe star 
Epsuon Bootis, with iour magnifymg powers. Fig. 25 is its 
appearance with a power of 227^ fig. 26, with a power of 
460 ; fig. 27, with a power of 900 ; and fig. 28 ,with a powM 
of 1100. . 

Fig. 29, 30, and 31,re|)re8ent telescopic views of the triple 
star in the left, fore foot of the constellation Monoeeros^fn the 
Unicorn, which forms a very beautiful object in this class of 
stars. This star appears nt first double, but with some atten- 
tion one of the two is discbvered to be also double ; the first 
of them is the largest. The colour of all these stars is white. 
With a small pow^r ^ey. appear as in fig. 29 ; with. a power 
ef 220, ^a& in fig. 30 ; and with a power of 450, as in figi 31. 
There is a beautiful object of ^his description, but somewhat 
aifierent in the configuration of the three sta^s of wbich.it is 
composed; to b^ seen ii^ the tail of th^ /Gre«t Bear ; it is the 
star Zeta Urss^ called also Mizar, and is the middle star in 
the tail. • 

Such are a few specimens of the telestiopic appearances of 
this'clafs of celestial objects. Some of these objects, in order 
to be distinctly seen, r^uire telescopes of considerable magni- 
^ing power. All the (4)jfict^ however, referred to above may 
he seen with a good three feet and a half achromatic tcU 
escope, whose object glass is two incl^s. and three quarters 
a|>erture. The double star Castor may be seen with powers 
of 80, 140^ and 180. I have frequently distinguished the 
separation of the two -stars with a terrestrial power of only 
45 ; but the higher power?* of course, are mtich preferably 
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Li order to perceive the very mn^l star or point of light adja- 
cent to the Pole-star) a power of 140 at least is requisite with 
stich a telescope ; but it U more distinctly seen with a power 
of 190<)r 200. ,It is considered as a fair test of the good- 
ness of a- telescope of this description when this minute object 
is perceptible yirith such poWers. The small star connected 
with Epsilon Bootis is ukewtse an object which requires i 
considerable degree of magnifying power and distinctness to 
perceive the aeparation of the two stars ; and it is more diffi- 
cult to- perceive the small star adjacent to Rigd than any of 
these objects. - 



In the phenomena I have now described^ we have a new 
and interesting scrae presented before us/ which leads the 
mind into a train of thought very different from what could 
havA been conceived by astronomers of a former age. To 
some minds, not accustomed to^ deep reflection, it may appear 
a yery trivial fnct to behold a small and scarcely distinguish^ 
able point of light immediately adjacent to e^ larger star, and 
to be informed that this lucid point revplves around its larger 
attendant ; bat this phenomenon, minute and trivial as it may 
at first sight appear, proclaims the astonishing fact, that suns 

RBTOLTB AROUNO SUNS, AND 878TBMS AROUND 8TSTBX8. 

Tins is a comparatively new idea, derived from qiS late side- 
real investigations, and forms one of the mostf sublime concep- 
tions which the modem discovenes of astronomy have impart- 
ed. It undoubtedly conveYS a very sublime ide» to contem- 
plate such a globe as the pfenet Jupiter — a body thirteen 
nundred times larger than the earth-— revolving around the 
sun, at the rate of twenty-nine thousand miles every hour ; 
And the planet -Saturn, wi^ its rin^ and moons, revolving in 
a similar manner round this central (nbin an oibit five thou- 
sand, six hundred, and ninety millions of mfles in circumfer- 
ence. But bow much more august and overpowering the 
conception of a sun revolving around another sun, of a stm 
encircled widi a retinue of huge planetary bodies, all in rapid 
motion, revolving round i distant sun, over a circumference a 
hundred times laraer than what has been now stated, and 
with a vdocity pernspti a hundred times gseater than that of 
either Jupit^or Stitaua, and canyingaU^itf fdtnets, satellitea^ 
L 
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conett, or otfier globes tioog wHk it in its twift career! 
Such a SUB, too, may as ht exceod tbeae ptanela in tuze as 
•nr sun iransccwids in magnitude either this earth or ^ 
planet Venus, the bulk of any one of which scarcely . amounts 
to the thirteen hundred thousandth part of -the solar orb wfakh 
enlightens our day. The farther we adTanee in our>explora<- 
lions of the distant re|[ions of spaoe,'and the more minute and 
specific our investigations are, the morestugusl^^and astonidi* 
mg are the scenes which open to our view, and the more ele- 
Tsted do our conceptions become of the grandeur of that Al- 
mighty Being who " marshalled all the starry hosts/' and of 
the multiplicity and variety of arrangements he has introduced 
into his vast creation. And this consideration ought to serve 
as an arffuipent to every rational being, both in a scientific, 
and a ^rdigious point of viisw, to stknuiate him to tlie study 
of the operations of the Host High, who is " wonderful m 
counsel •M ezcettent in woriting," and whose works in^ 
every put of his dominions adoiiibrate the ghngr of his per* 
fections, and proclaim th0 depths of his wisdom snd the ^renU 
ness of his power. 

In order to fom, a comprehensive eonc^tioB and a proper 
estimste of such binary ^stems, vire have to consider, in Che 
first place, '^e distances of the stars or tuns from each ether. 
These distances, in the mean time, cannot be accurately a»- 
certained tiU something ionore definite be determined respect- 
ing the parallaxes of these bodies. Some have supposed that 
the distan.ce between sOme of these binary stsrs may be as 

Cas the distance between the earth ^ any of these stars., 
tttch a supposition is highly improbable if we admit, what 
is now compl^Btely ascertain^ th«t these bodies ars intimately 
connected by tho law of gravitMion.. Their distance, however, 
most be very great, notwithstanding thisir appar«tnt nearness 
to each other, as a few seeonda of interval, at the distance of 
the nearest star, n^ust eOmpnse an irnmense'space. I shall 
rappose this distance in the case of some of these bodies to 
bo only the one hundredth pait of what is reckoned the dis- 
tance <namely, ^pventybillions) of die neaaest star. On thm 
. ^R^poMtioi^ the distance of the revolting star from its pri- 
mjtfy wouKl be 900,^00^000,000, or two hundred thousand 
milliona of miles. The eiraum&ieDee of-ita orbit would there* 
fdre bo 14mi640vOOO,000 ti ikAbs. TheemaU star of f Ui^ 
m completen ila Mvilntioii 1niifi%*«igh^ years, asd, coms- 
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fii6iit]]r» if «t the distuc* now •«ppete4 fnm its pnmaiy, matt 
moTe at ,the nte df two mHlioiis fuui bundled and scvcntj* 
one thousand mtlet overy l^our, which is eighty-fiYe times 
the velocity of the planet Jupiter, and more tbi^ twenty-three 
times the Telocity of Mercui^ in its orbit, which is the swifl- 
est moving planet in our system. This motion would be still 
more swiH in the case of some of the other stars to which we 
have alluded. The .small star of 6 Eridani, as determined 
by Mr. Dunlop, revolves around the larger at the rate of 
somewhat more than ten and a half degrees per atinum, and 
consequently accomplishes a revohitipn in little more tbah 
thirty yoars. Its motion, tlieq, at the distance, supposed, 
would be equal to four millions seven hundred thousand miles 
to hour, which is 162 times the velocity of Jupiter, and about 
44 times that df Mercury. Even the small star of / Leonis, 
which takea 1200 years to accomplish its revolution, would, 
OB the same supposition, move at the rate of 119,000 miles 
an hour, which is a gseater velocity than that of the swiftest 
pilanets of our system, l^ese are immense velocities, espe- 
cially when we consider the enormous size of the bodies thus 
impelled ; for the least of these syns may be considered aa 
ten fnillum* of times- lai^er than the pianet Mercury, yet 
moving with i velocity so much superior. 

What, then, would be the. velocities of such bodies, were 
we, to suppose them as far distant from each other as we are 
from the nearest star ! . In the case of JTt tlrsae, the velocity 
would be two hundred and forty-seven millions, one hundred 
and sixty thousand miles every hour, and four millions, one hun- 
dred and fifty thousand every minute ; and in the case of 6 
ErikAtit, the velocity would be 477,800,000 miles an hour, 
and 132,735 in a second, which is more thanaixteen thousand 
times the velocity of Jupiter. That bodies may move with 
■uch velocities is perhai^ not impossible, but it is highly im- 
probable that such rapid motions actually exist among bodies 
of such astonishing magnitudes ; and therefore we must sup- 
pose that the binary stars, are within a moderate distance of 
each other. Still that distance must be very considerabl/e, 
and, it is not unlikely, may bo as gireat as I have supposed ; and, 
if so,' it presents to our view motions more rapid and ^ublime 
than any which are known to exist within the limits of our 
-planetary system. 

la the next place, we aiaat ci»nuder die gytUm ofp^an^ 



Digitized by Google 



124 DIVBMf^TT IN PXRIOJnCAL RSV0LDTI0N8. 

connected with the bintrj etart: Tbtee 4taii are evidcotly 
suns or self-luminous bodies, otherwise their light would nev- 
er reach our distant sphere. But we can never admit that 
suns were created merely to difiuse a useless splendour over 
the waste spaces of infinity, where thercare no sentient beings 
with visual organs to be cheered with their radiance. In thjs 
case they mi^t be said to be created in vain. Hepce we 
must necessarily conclude diat these suns are attended with a 
retinue of planetary bodies, which revolve around them as the 
centres of light and attractive influence^ and we can. scarcely 
conceive a more sublime and astonishing ^object than ,that of 
magnificent suns revolving around still more magnificent and 
luminous centres, and conveying along with them in their 
swift career a numerous train of mighty worlds, all ia regular 
and rapid motion, around their respective orbs. -In such sub- 
lime sidereal arrangements we behold a combination of mo- 
tions and effects of gravitation which are not to be. traced 
throughout any part m the system to which we belong. For' 
while the planets which perform their revohitions around the 
revolving aun are affected by the power of attraction from that 
body, with which they are more immediately connected» they 
must likewise be attracted by the larger Central sun, ancl 
their motions sometimes retarded, sometimes accelerated, and 
variously modified, by its powerful influence, which combined 
influences must produce a diversity of phenomena and effeols 
unknown in the system of our sun. For the sake of some 
readers, not accustomed to such views and contemplations, I 
have given a rude sketch of a binary aystem in fig. ^2, in 
which the central circles represent the larger sun with its at- 
tendant planets, and the other circles the revolving ^un and 
its planets, in four different positions. 

Again, in contemplating these binary systems, we perceive ' 
a great diversity in the periods of their revolutions. The pe^ 
ri^ of revolution of the small star of-e B66tes is calculated 
to be not less than 1600 years. An inhabitant of that- aystem 
would be considered by us 'sn^ old residenter were he to sur- 
vive the period of a year, or a single revolution. But in such 
systems it is not likely that the lapse of duration is marked by/ 
so short periods as in our own sublunary abode, nor is it prob- 
able that disease and' death out short the existence of its in- 
habitants, as in the world in which we dwell. - Another of 
these suns takes 1300 ye4rs tp complete a revolution; aa* 
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ollier,4(29 yean ; tnd tnoUier, 4SS ; wkile M?enl others fin- 
ish their circuits inihe compsrakiYely sh^rt periods of 55, 43^ 
and even dO yea^. Whether these diversities in the periods 
of revolution be owing to the different magnitodes of the re- 
■pectiye bodies, their distances from each other, the ampli- 
tndes of the orbits in which they move, or the comparative to- 
loctties with which they are carried forward in theircareer, we 
have as yet been unable to determine ; and a long-continued 
series of the most delicate and minute inTestigatioos is still 
requisite before such points can be ascertained with any de- 
gree of precision. But such striking differences in their pe- 
riodic revolutions evidently indicate that the characteristic of 
variety is impressed , upon aU the arrangements connected 
with those distant systems ; which leads us to conclude that 
there is no system of suns or worids in the universe exactly 
resembling another, although ^hey may be all subject to the 
sadie general and fundamental laws. From such circumstan- 
ces we are likewise led to infer, that among bodies in the 
more distant regions of creation there may be motions ai|d 
arrangements altogether different from anythinir we yet know, 
which jnroduce scenes of beauty, sublimity, and grandeur far 
aurpassing what the mind'of man can yet conceive. ^ 

In regard to the mim^ of such binary systems, qo precise 
estimate has yet been made. We have, however^ every rea- 
son to believe that their iinmher is very great I have already 
sUted that about 6000 double stars have been detected by M. 
Struve, the two Herschels, Mr. Dunlop, and Sir James South. 
On the do<itrine of chances, it is in the highest degree improb- 
able that the greater part, or even any considerable number 
of these bodies, appear double by their accidental proximity, 
or being so plafced one behind another as to bo nearly in the 
same line of vision. We may -therefore conclude that at 
least 4000 of these stars are binary systema connected by 
the law of mutual gravitation. Between forty and fifty of 
these bodies have beei^ ascertained beyopd doubt to form 
revolving systems, and time roust be allowed for farther in- 
vestigations. It is but lately that the %tteDtion of astrono- 
mers has been directed to such obeetvations ; and on aceount 
of the very mmute distances of the revolving stars from 
each other, and the fUght variation of the angle of poai 
tion which can be traced <br a series of years, an a^fs or 
tmo it vaqnitite ia oider to ^tenmii* with precision the d»- 
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firee or progrett of tbetr revoliiikmaij moTements. Some of 
tneir orbits, too, may be so exteosive* or their motions so 
comparetively slow, that several thbosands of years . may 
elapse before the periods of some ^of these bodies be comple- 
ted ; and if so, we have no reason to conclude that they are 
not binary systems, although half a century should elapse with- 
out any change being perceived in their angular positions. In 
the course of fifty or sixty years hence, we have reason to be- 
lieve many important discoveries will be made in reference to 
the^ bodies in question, and what Is at present doubtful or 
obscure will be rendered definite aiid precise. In the jnean 
time, we may safely take for granted that several thousands 
of those revolving suns and systems lie within theran^e of 
our telescopes, v^ose ^revolutions will ere long be determmed. 
But as out most powerful instruments c^n carry us only i 
very 6mall way, comparatively, beyond the outer boundaries 
of those mighty heavens which surround us, ten thousands of 
such systems may exist in those remoter regions which will 
for ever remain ihexplorable by mortals. 
There is another mteresting view which may be taken of 
^ these binary systems, and that is, the contrast of colours 
vhich some of the stars composing these systems ^ibit. 1 
have ahpeady alluded to some of these stars being of different 
colours, and any observer who is possessed of a good tele- 
scope may easily satisfy himself on this point. ** Many of the 
double dtars," says Sir J. Herschel, ** exhibit the beautiful 
and clirious phenomena pf contrasted or complementary col- 
ours. In such instances, the larger star is usually of a 'ruddy 
Of orange hoe, while the Smaller one appears blue or green ; 
probably in virtue of that general law of optics which provides 
that when the retina is uikier the influence of excitetnent by 
any bright-coloured light, feebler lights, which, seen alone^ 
would produce no sensation but of whiteness, shall for t^e 
time appear coloured with the tint complementary to that of 
the brighter. Thus a yellow colour predominating in the light 
of the brighter star, that of the less bright one m t^e saloiie 
field of view will api|>eairblue ; while, if the tint of the brighter 
star verge 'to crimsoin, that of the other will exhibit a tenden- 
cy to green, or even appear aa a vivid green under favourable 
circumstances. The former contrast is beautifully exhibited 
by Iota Caneri, the latter by Gamma Andromedc, both fine 
double ftin. If^ bowever, the c<4oared atar be much t^ 
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less bright of the two, it will not materially affect the other.. 
Thus, for instance, Eta Cassiopeia exhibits the beaatiful com- 
bination of a large white star and a small one of a rich roddy 
purple. It IS by no means, however, intended to say, that in 
all such cases one of the colours is a mere effect of con- 
trast ; and it may be easier sugmted in words than conceived 
in imagination, what Yarieiy of illumination ttoo suim, a red 
and a green, or a yellow ana a blue one, must afford a planet 
circulatiog about either ; and what charming contrasts and 
* gpteftil vicissitodes**— a red and a green day, for instance, 
alternating with a white one and with darkness — might arise 
from the .presence or absence of one or other, or both, above 
the horizon. Insulated stars of a red f olour, almost as deep 
as that of blood, occur in many parts of thf heavens,, but no' 
green or blue star (of any decided hue) has, we believe, ever 
been noticedTunassociated with a companion brighter than it- 
self." 

The fact of eoUmrtd wns^ of suns belonginff to the same 
system diffusing light of opposite or contrasted colours, pre- 
sents a novel and interesting idea, and a splendid scene, in 
which a lively imagination may luxuriate while depictina the 
diversity of aspects tinder which objects will appear in those 
worlds which are alternately illuminated by such a variety of 
invdiation. It is somewhat difficult, however, to form a dis- 
tinct conception of the peculiar beauties, sublimities, add con- 
trasts, which will be produced by such admirable arrangementa. 
We are' unacquainted with the nature' and qualities of the 
snbstances which are thus illuminated, and therefore ciannot 
determine the peculiar hues of splendour which wiU result 
from the reflection of such irradiations ; but we may easily 
con^ve there will be a considerable difference in the variety 
and ^^ndour of such illuminations, and in the contrasts of 
eolburs vrhich will b^ exhibited when the revolving planets 
are in different parts of their orbits. When in such positions 
as il BCD (fig. 33), they will be more directlv under the 
-&flnence of both suns than when at E and F, and, of course, 
the effects of the contrasted coloured rays will be most re- 
markable. One hemisphere of a planet may be illuminated 
with a yellow sun, vrhile the other is at the same time enlight- 
ened by a green, and both suns may occasionally shine in 
the same hemisphere, producing such a blending of hues and 
t contrast of colouring over the whole landscape, as to render 
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tlw aspect of the scene completely different at one time from 
what it is at another. In ainerent parts of the planets* cour- 
•es around their primary suns, these effects will be variously 
modified, so as to produce an almost perpetual variety in the 
scenery of such worlds. A sun of a brilliant white colour 




may perhaps be seen rising, while a sun of a ruby W is de- 
scending below the horizon ; and when both suns aj^ abaenl, 
the starry firmament will appear in all its splendour, and evoy 
object around present a contrast to its previous appearanciB. 

The science of optics, and particularly the ejqperimeals 
which have been made on polarized lights show us what n v»> 
riety of combinations of vivid and beautiful (colours may b* 
produced by certain modifications of ligbt, which ma^ easi^ 
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lead Wio conceive of the saUime and diyeraified brilliancy of 
colouring whick mntt be the result of the irradiation of suns 
of different hues. The light of the stars in general is greatly- 
diversified, althoudi, on a cursory view of the firmament, they 
appear nearty of the same aspect. The rays of Siriiu, for ex- 
ample, are not only strikingly different from those of Aldebaran, 
but from those of many other stars which seem to bear a nearer 
resemblance. Ii) tropical climates, where the sky is clearer 
than with us, and almost of a dark ebony colour, the different 
hues of the stars are more striking and perceptible to the na- 
ked eye than when seen through our comparatively hazy at- 
mosphere. In this respect, then, as well as in several others, 
the declarations of the inspired writer is literally true, Uiat 
" one star differeth from another star in glory^*' Milton, in 
the eightli book of his " Paradise Lost,'' utters a sentiment on 
this subject which seem^ to be almost prophetic, when he 
represents Raphael in his address to Adam as saying, 

** Otber snns, perbaps,' 
With their attendant moons, thoa wilt 4oany 
CommunicaUng male and/emaU Ughtt 
Which two great sexes animate the world, . 
Stored in each orb, jperhaps, with some that live.** 

In these phenomena we have pother proof of the infinite 
vdm/y which the Creator has introduced into the systems of 
the universe, a variety in regard to cobwr as well as to mag- 
nitude, motion, and other arrangements, which leads us to 
conclude that, although we were permitted to make Uie toyr 
of tmiversal nature, we should meet with no worlds or sys- 
tems of worldi in which the scenery and arrangements are 
exactly the same, but that each would ^display its own pecu- 
liar harmonies, beauties, and sublimities, and the enraptured 
'^>ectator, at every stage of of his excursion, would behold a 
new manifestation of *' the manifold wisdom of God." 

It would be an important and interesting acquisition in as- 
tronoihy could we determine exactly, or even \o a near ap- 
proximation, the dx8tance$ of any of these binary systems, and 
the actual dimen^iont of the orbits of the revolving atars. It 
appears, from what has been formerly stated (p. 60-68), 
that the parallax, and, consequently, the distance, of 61 Cygni 
has been determined by Professor BesseL Now this is a 
double star or binary system, and one of the stars is found to 
have an annual angUkr motion oC aboi^t two thirds of a de- 
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grae ; from which k is MrredtSmt the period of iu reTolatioa 
may be aboat 450 years, and that the semi-Hiajor axis ol* its 
orbit is seen under an angle of moce than 15". Were thewi 
and other correlative points aceasately settled, we might soon 
determine to a near approximatbn the extent of its orbit, the 
space through which it moves in the conise of a revoiotion, 
and, consequently, its rate of velocity ; but as the motion of 
revolution of this star is so extremely slow, a considerable 
period of years may elipse t^iU all the elements of its orbit 
be accurately ascertained. 

A few years ago, a method Mraa pointed out bv M. Savory, 
a French astronomer, by which the dimensions of the orbit m 
1 revolving star might be determined. This method dependo 
upon the uct that liffht moves with a certain known rate of 
velocity. Suppose that one of- the double stars moves round 
another in an oibit which is nearly parallel to our line oC 
vision, it is evident that the one half of its orbit will be nearer ue 
than the other, and that, at the most distant point of its course, 
the star will he removed fronli us to a distanee equal, or nearly 
equal, to the whole diameter of its orbit farther than when at 
the point which is nearest the earth. As the li^t which pro* 
ceeas from the star takes a certain time in movmg^ across the 
mterval which separates us from that body before it reach oar 
eye, we must necessarily see the star in a point of its orbit dif- 
ferent from that m which it is actually placed. Let S^ (fig. 38) 
represent the central star, E the earth, and H F K G tht 
orbit of the revolving star. When the star is at H^ it is neaiw 
est the earth ; and when at Jt, it is farther distant by the 
whole diameter of its orbit. ' Now, when the sUr proceeds 
from H^ the nearest point of its orbit, its light will take a lon- 
ger period to reach the earth in proportion as it moves on in its 
course from Hio G and from G to K, and, conseqifenUy, will 
appear to tttke a longer time than in reality it does in moving 
along that portion of its orbit ; but in returning through the 
other half of its orbit, K F Hjii will appear to pass thropfh 
it in a less space of time than it^ actually does, since the lifbi 
which proceeds from it takes less and less time to reach oar 
eye as it approaches in its course towards F and JR. If, theie> 
fore, we could accurately determine the di£brence of time be> 
tween these two half revolutions of the star, we shonld have 
data sufficient for determining, to a near approximation, the 
dimenaiona of the ^Mt In mm er other known meaeoiBi ; 
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aadt hunng found th«M dime mi t n i, ike ^Oanee of tkc sttr 
ttmm the earth could Ukewiae be found bj aneo^ trigoDomet- 
fkal calcttlatioii. 




O 



This method of finding the dimensions of binary systems 
is entitled to the praise of ingenuity ; but it will be difficult, 
in many inst&nces, to put it in practice. Its accuracy will de- 
pend upon our knowing the jMin^tenof the orbit with regard to 
our eye, and our ascertaining exactly when the star is in H 
or at iC, or the two opposite points of its orbit. Besides, a 
▼•ly long time must intervene before observations of this kind 
can be completed, since most, of the periods that have been 
dHermined in regard to double ttan extend to several hon- 
ditds nf yean, and the abertest pvM yet known of any of 
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these rerolTing bodies is abore thirty jretrs. It is generally 
taken for granted, by those who have adverted to this sub- 
ject, that toe distance between the revoWing and the central 
star is as great, or nearly as great, as that which intervenes 
between us and the nearest star ; and hence, in their illastra- 
tions pf this point, they have supposed light to take at least 
one year in crossing the orbit of a revolving star, which, of 
covirse, would make the diameter of such an orbit above nx 
billions of miles. But there appears no reason for forming 
such extravagant suppositions, as in such a case , the binary 
stars could scarcely be supposed to have any intimate con- 
nexion. We might almost as soon suppose that the. star Sin- 
us might revolve around our sun, or the sun around Sirius. 
It is not likelv that the double stars in seneral are much far- 
ther from each other than the distance I formerly supposed, 
namely, 200,000,000,000 ; and, consequently, the diameter of 
their orbits about 400,000,000,000 of miles. Throu^ this 
space light would pass in the course of 24 days and 2| hours ; 
and therefore it would require veiy accurate determinations 
indeed of the points H and JT, or the nearest and remotest 
points of the orbits, before any precis^ conclusions could be 
deduced, if the stars be not farther distant than I have suppo- 
sed, and it is perhaps as probable that they are considerably 
within that distance. It is not improbable, however, that the 
dimensions of the orbits of some of those stars whose periods 
are shortest may in this way be determined ; but a consider- 
able period must elapse before the requisite observations can 
be made. 



CHAPTER IX. 

OK TSIBLI, QUADKUPLt, AND MULTIPLE STARS. 

Bbsidbs the combinations of double stars described in the 
priBceding chapter, treble, quadruple, and multiple stars have 
been discovered, many of which appear to be intimately con- 
nected, and to be formed ^into regular systems, whose motions 
and phenomena must, of course be fnore diversified and com> 
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)>licated than those of binary systems. Without entering into 
psrticnlar discussions on this subject, I shall present to th« 
r^der only two or three gener&i remarks, with a short list of 
some of the treble and multiple stars to which T allude; 

The more profound and minute our investigations are into 
the scenery of the heavens, the more do we discover of the 
endlessly diversified modes by which the system of universal 
nature is arranged and conducted, and the more clearjy do we 
perceive a display of the infinite wisddm and intelligence of 
its almighty Author. Who could have previously conceived 
o^one sun and system revolvuig round another, had hot recent 
observations demonstrated the astonishing fact ? As one dis- , 
covery naturally leads to another, so the facts which have al- 
ready been ascertained may^lead to discoveries in future gen- 
erations still more wonderful and sublime than those 'which 
have hitherto lieen brought to light. The discovery of binary 
systems leads to the conclusion that almost all the close 

groups or clustering stars visible to the naked eye or descried 
y telescopes are ifiuUiple systems, or suns and planetary 
worlds linked together by a universal law or principle, acting 
in different modes, and producmg an immense variety of phys- 
ical phenomena and effects. Guided by principles and facts 
recently brought to light, astronomers have only to dir^t their 
attention more particularly to such objects, to watch with care 
the slightest movements in the sidereal heavens, and take their 
measurements of distances and angular positions with the ut- 
most precision ; and then we may expect that succeeding gen- 
erations will have unfolded to their view a more sublime and 
comprehensive prospect of the arrangements of the universe* 
In certain cases, it has already been ascertained that treble 
stars form one connected systen^. The star marked ^ Cancri 
is a treble star of this description. Two of the stars are con- 
siderably unequal ; the largest of these is larger than the sin- 
^c^ star, and the least of the two is less than the single star. 
The first and second largest, as described by Sir W. Herschel, 
are. pretty unequal, and the second and third pretty unequal* 
The two nearest are pale red. They require very favourable 
circumstances to be distinctly seen ; they are just separated by 
a jpower of 227, and with 460 their distance is ^th the diameter 
or the smaller one. This is considered a case in which three 
mini revolve around. a cominon centre. Observation has not. 
yet aflR)ided sufficient data for determiomg the particular mO' 

M 
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tioiit or arrangemenU of such complex tyutema ; hut wo iMiy 
conceive them as arransed in a manner somewhat similar to 
what we have delineated in fig. 34» where the fMiint C may rep- 
resent th^ common centre of gravity around which the thrc.-> 
bodies revolve. The cfroles A B^ D E^ F G, represent the 

Fig. St 




oarhits of the rerolvin? bodies, which maybe conceived as Ijring 
in different planes oblique to each other, to prevent any occa> 
Bional collision or too near an approach. ^ 

A quadruple system may be represented by fi?. 35, where 
Cis the centre of gravity round which the four bodies revolve, 
and the circles aaaa^hh hh^ d&c, the respective orbits in 
which they move. The star e Lyrs is probably a system of 
Ihia kind. It is a star of the fifth magnitude, situated about 
two degrees northeast firom the hright star Vega^ or a Lyrs. 
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Fig,35. 
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lliejBtan i)f which it is composed are easily distinguishable by 
A telescope of moderate power, and it is easily found from its 
TJcintty to the very bright star adjacent to it. The small stars 
of which it is composed are situated nearly as represented in fig. 




M. We might conceive of such a system of bodies revelvhikg 
i^ a still more complex manner ; the star F* revolving round 8, 
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the star V revolving round T, the system of V and iS revolving 
round a point a, and the system of I/' and. T round thje 8am« 
point or centre in a separate but more expansive orbit. But 
it is difficult to form diagrams of such compiej( systems. 

There are many different combinations by wliich we mzy 
conceive treble, quadruple, and multiple stars to revolve 
round their common centre of gravity, which jt would be too 
tedious to describe, particularly as such motions have not yet 
been accurately ascertained. Sir W. Herschel describes one 
of these possible combinations, which is not a litilo singular. 
Suppose two equal stars, a and h (fig. 37), moving in a circu- 




lar orbit round their common cent^ of gravity, which will be 
^e centre of the circle. From the centre of the circle, draw 
t line perpendicular to the plane of their orbit, extending to 
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•qaal distances .above and below this centre. . I^et ns now 
•appose a third star, c, to fall from one extremity of this per- 
pendicular from a state of rest ; it will obviously descend 
with a gradually accelerated motion till it reaches the centre 
of ffravity ; and, passing onward with a motion gradually re- 
tarded, it will move to the other end of the perpendicular, 
where it. will arrive at a state of rest, and again return and 
continue to oscillate between these two points. The two 
stars wkich move in a circular orbit may describe equal ellipses 
•f any degree of eccentricity. In this case, however, the 
perturbations will affect not only the planes of their orbits, but 
also their figures ; and the length of the oscillations of th^ 
third will be sometimes increased and diminished. 

A sun oscillating in- a line perpendicular to the orbit of other 
two suns, and continuing its motion for ages in that line, is 
certainly a very strange idea ; and yet, from the variety we 
perceive in th^ arrangements of the universe, it is not at all 
improbable that such combinations may eiist among treble 
stars. The idea here intended to be conveyed may be illus- 
trated by suspending a ring, and placing a wire perpendicular 
to it in its centre. The ring will represent the plane of the 
orbit in which the two equal stars move, and the perdendicu- 
lar wire the line or course of the third star moving backward ; 
and forward with different degrees of accelerated and retarded 
motion. The motions connected with quintuple and multiple 
stars must be still more complex than those to which we have 
adverted ; but it is difficult in the mean time to form any 
distinct ideas on the subject, till actual observation in the 
course of succeeding ages shall pave the way for deducing 
definite conclusions. The discoveries already made open to. 
view new scenes of celestial mechanism, and new views of 
the diversified and admirable contrivances of Divine Wisdom ; 
so that, in reference to such objects, we may apply to the 
almighty Architect the language of the sacred writer, '* How 
nnsearchable are thine operations, and thy ways past finding 
out !" When we consider that around each of these moving 
suns a retinue of planets must be supposed to Wheel theu 
courses, at different distances and in different periods of time, 
we cannot but feel astonished at the complexity of motions, 
perturbations, and other effects which must necessarily fol- 
low ; yet we are bound to believe that everything moves on 
wild, not only without confusion, but in the mott perfect or 
MS 
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der and hannony ; for He who at first arranged the plan of Uw 
material world, and impressed upon matter the laws whieb 
now operate, is possessed o( boundless intelligence, and for»- 
■eek at one glance all the effects which those laws can possibly 
produce ; and, so far as our observation extends, evefy object 
and movement in nature appears to be adiustcd with the most 
perfect regularity. 

Th^ solution of the ** problem Df three bodies" was consid- 
ered as a work of so great nicety and difficulty, that none bat 
such profound mathematicians as Clairaut, D^Alembert, and 
Euler could undertake such a delicate and laborious investi- , 
gatron. This problem was *' to determine the curves de- 
scribed by three bodies projected from three points jfiven in 
position, and with velocities given in quantity and direction ; 
the force with which they gravitate being directly as their 
quantities of matter, and inversely as the squares of their dis- ' 
tance." If the resolution of such a problem required so great 
acuieness of intellect, and so eminent skill in the science of 
analysis, what perspicacity of intellect, and What profound 
knowledge of everything connected with physical and math- 
ematical investigations, must be requisite to determine the 
courses descril>ed aiKi the perturbations produced by the com- 
plex motions of five, six. or seven suns all connected together, 
yet moving in different curves and in different directions, 
along with hundreds of planets, each connected with its own 
sun and pursuing Us own distinct course, yet acted upon in 
succession with different df^rees of force by the attractive in- 
fluence of other suns ! All our boasted power? of analysis 
are completely incompetent fur such determini^tions. The 
faculties of an archangel, or of intelligences of a higher order 
than that of man, are alone adequate to such investigations ; 
and this circumstance affords a presumptive evidence that such 
superior intelligences actually exist in the universe, and that 
man. in the present improvement of his powers, may^be in the 
act of training for the employments and the society of such 
intellectual beings in a future scene of existence. 

The following brief list of treble and multiple stars, selected 
chiefly from Sir W. Herschel's catalogue, is given for the sak^ 
of those who may be disposed to inspect them with their tel- 
escopes.* 

* As the rollowinc and similiir linta are inaeited fbr the parposeof iif> 
erence to amateur otMerveni, the general reader, if be think proper, maj 
pass over such usu and descriptiona. 
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n-, or 42 Aries, in the homy sixth magnitude. The three 
sturs, which srre all in a line, are excessively unequal ; the 
largest is whiles and the two smallest are mere points. With a 
power of 460, the two nearest are 1^ diameter of the largest 
star. Tiie third is kbout 25" from the largest. 

e, or 4 or 6 Libra. This is a remarkable double-doable 
■tar, or a double star, each star itself being a double sta^r. 
The first set consists of stars that afe considerably nn- 
eqna!; The largest is very white, and the smallest reddish. 
Their distance with 227 is one diameter of the larger one ; 
the second «et are white and equal, the preceding being rather 
the largest; theif distance H diameter of either. Ihe star 
appears of the fourth magnitude. 

- Of or 48 OnoUf a star uf the fourth niagnitude, a little below 
tht lowest of the three stars in the belt. This is a double-v 
treble star, or two sets of treble stars, almost similarly situa* 
ted. The two nearest of ihe preceding set are equal ; ih« 
third larger, and pretty unequal when compared with the lat- 
ter two. With a power of 222, the distance of the two near- 
est is 2 diameters of either. The two nearest of the following 
set are very unequal. The largest of the two and the farthest 
are considerably unequal, the largest being white and the 
smallest bluish. With a power of 222, their distance is about 
2| diameters of the largest. The distance of the two'far« 
thest is 43". Right ascension 5«« 30' ; south declination 2° 43'* 

d, or 41 Oriojij the smaU telescopic Irayeriun^ in the nebu* 
U. , Right ascension 6^ 26' ; south declination 6° 32'. The 
stars corQposing this quadruple star are considerably unequal. 
The most southern star of the follo\ying side of the trapezium 
is the largest : the star in the opposite comer is the smallest, 
th^ other two being nearly equad. The largest is pale red ; 
the star preceding the largest inclined to garnet ; and the 
star opposite to the largest, dusky. Distance of the two 
•tars in the preceding side, 8| seconds ; in the southern 
side, 12| secehdf* ; in the following side, 15 seconds; andm 
the northern side, 20 seconds. The first star (in right ascen*- 
sion) is of the seventh magnitude, the second of the eighth 
magnitude, the third of the fifth magnitude, 6nd the fourth of 
the sixth or seventh magnitude. M. Struve found the angles 
of position in 1819 to k« as follow : 

Sd and hth : 1st and 3d : 

%^ 4S' nortli following. 4ft® V nortli precediQf. 
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Ittaadfd: td and 4th: ^.!1"»1S?' 

86" 8' north foL Zl^ 0' north pre. 7if* 0' north pn; 

44 Orion, freuding the two i% or bdof§ 1, 2, $; of Hu 
tidrd or fourth magnitude. The preceding set of this double- 
triple star consists of three equal stars, forming a triangle, and 
•le ail dusky. The distance of the two nearest, with a pow- 
er of 227, is about 3 diameters. The following set consist* 
of three stars of diflPerent sizes, forming a circle. The mid- 
^ star is the largest ; the one to the sduth is pretty large ; 
and the third is very small. The two hirgest are white, and 
the smallest pale red. - Distance, 304". These stars are 
east by north from the bright star Rigelt at the distance of 
•bouts®. 

12 Lynx, below thfi eye; about 18° or 19° northeast of Ca^ 
pdla, and 16° north offi Auriga. The two nearest of this 
curious treble star are pretty unequal. The larger is white, 
ftod the smaller white inclining to a rose colour, w ith a pow- 
er of 227, theit disUnce is i the diameter of the smaller one. 
The first and third are considerably unequal ; the second and 
third pretty unequal ; the colour of the third being pale red, 
and its distance from the first 9". 

^, or 61 Libra ; of the fourth or fifth magnitude. This 
star appears at first double, but the larger of the two will be 
found to consist of two stars. They are nearly unequal, and 
both white. With a power of 460, their distance is ith the 
diameter of the larger. ' 

1° south of 68 Auriga, in a line parallel to jS and 0, sotUk" 
east of the bright star CajpeUa. This a cluster of stars, con- 
taining a double star of the second class and one of the third. 
The two of the second are very unequal, and both red. 
Their distance with 460 is 2| diameters of the larger. Those 
of the third class are equal, and both red. Distance, 17". 
Above 20 atars are in view with a power of 227. 

A large star 1° preceding C towards 41 of the Swan. 
The two nearest are extremely unequal. The largest is 
white, and the smallest pale red. Their distance with 460 
is 2| diameters of the largest. The third and the largest 
are extremely unequal, and belong to the fifth or sixth class. 

South preceding 27 Swan, the middle of three, the moH 
southern of which is the 27. This star is quadruple and sex- 
tuple. In the quadruple of north preceding set, the two near- 
est are very unequal. Theii distance with 278 is 11". The 
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two laifgest are almost equal, and both red. Distance, 201*'. 
In the sextuple or south following set, the two largest aie pret* 
ty unequal, and both red. Their distance is 19". The other 
stars are as small as the' smallest of the quadruple set. 

f ^ north preceding H Gemini (of the fifth magnitude), in a 
line parallel to the 65 Onon (in the club, and of the fifth 
magnitude), and ^ Taurus, the middle of ' the three. The 
stars in this quintuple star are in the form of a cross, llie 
two nearest, or the preceding of the five, are extremely un* 
equal. Distance, 20^". There is a very obscure star of the 
third class near the last of the three, in the obscure star of the 
cross. Other five stars are disperseid about the quintuple one. 

Between /? and ^ Dolphin, bu-t nearer to /?. All the three 
stars are whitish red, and nearly equal. Distance of the two 
nearest, with a power of 278, 21^". 

Near 27 Cepheus, near d. The distance of the two neatw 
est of this treble star i9 about 20". 

P, or 10 Lyra (of the third magnitude, and about 7^ south- 
east of the bright star Vega). The stars of this quadruple 
star arc all white, the second, third, and fourth inclining to 
red. The first and second are considerably unequal ; the 
first and third very unequal ; and the first and fourth unequal. 
Distance of the first and second, 44". 

j3, or 78 Gemini (Pollux). The stars of this multiple star 
are extremely unequal. The nearest distance is 1' 57" ; the 
next distance is 3' 17". 

In Uu Unicornis head. This multiple star consists of ona 
star with about twelve around it. 16^ west of Procyon. 

C, or 16 Cancer. This very minute treble star requires 
irery favourable circumstances to be distinctly seen. The 
two stars of which the preceding one consists are considera- 
bly unequal. The largest of these is larger than the siugld 
star, and the least of tl^ two is less than the single star. Tho 
first and second largest are pretty unequal, and the secoiid 
and third pretty unequal. The two nearest are pale red. 
They are just separated with a power of 278, and with 460 
their distance is i\h the diameter of the smaller one. Zeta 
Cancri is situated. about 12 or 13 degrees southeast of Pol- 
lux, nearly in a line parallel to that which joins Castor and 
Pollux, and nearly the same distance north by east from Pro- 
cyon. It appears as a star of the fifth or sixth magnitude, and 
is sometimes distinguished by the name Tegriflnc. As * 
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double ^tar, it Is easily distinguisbed by a power of 140, with 
a 8^ feet achromatic telescope, whose apeitare is 2| inches, 
and might, perhaps, be seen with a power of 100. But it re- 
quires a much, higher power to distinguish it as a treble star. 
Most of the above stars may be "found by consulting iai^e 
planispheres of the heavens, or a common celestial globe. T« 
facilitate the finding out of their positions, I have inserted in 
the above list some special directions, which may, perhaps, be 
of use to the astronomical tyro who is furnished with a mod- 
erately good telescope. It is to be regretted that, even on 
■ome of our latest 18-inch celestial globes, several of the 
■tars above refened to are not distinctly marked, <;ither with 
their number or with the Greek letters by which they are gen- 
erally distinguished, and some of them are alu^ether OQiitted ; 
euch, for instance, as the celebrated sur 61 Vygni^ which if 
e double star, and whose proper motion is greater than that of 
any other star yet discovered in the heavens. 



CHAPTER X. 

ON TBI MILKT WAY. 

As we advance in our survey of the distant regions of the 
universe, the astonishing graiideur and extent of the sidereal 
heavens gradually opens to our view. We, have hitherto con- 
sidered only a few objects on the outskirts of the heavens, in 
lespect to their distance, magnitude, and the wonderful com- 
plication of systematic motions which prevails among theni. 
Had we no other objects to engage onr attention, ages might 
be spent in contemplating and admiring the economy and mag- 
nificence of those starry ^[roups, which appear to the unaid^ 
eye on the nearer booodory of our firmament. But all thai 
is visible to man's unassisted vision is as nothing when com- 
pared with the immensity of august and splendid objects which 
stretch themselves in boundless perspective towards infinity. 
The discoveries of modem astronomy have enlarged the 

Shore of our conceptions far beyond what could have been 
nnorly surmised, and opened to view a universe boundkss 
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MiU Creator, where haman imagioation is lost and confoand* 
ed, aod in .vhich man appears like a mere microscopic animal- 
culum, and his whole babiution as a particle of vapour when 
compared to the ocean. In contemplating the visible firma* 
ment with the unassisted eye, we behold only the mere portals, 
as it were, which lead to ihe interior recesess of the vastTempl« 
of Creation. When we direct our vuaws beyond these outer 
portals, by means of the most powerful telescopes, we obtain 
a view^ of some of its more magnificent porches, and a iaint 
fllimpse of those splendid apartments which we shall never 
be able to explore, but which lead us to form the most august 
conceptions of the extent and grandeur of what is concealed 
from our view. In entering this temple ** not made with 
hMids,** the splendour of its decorations, the amplitude of ita 
•cale,. and the awfuluess of infinitude, forcibly strike the im- 
agination. There is sufficient to awaken into exercise all tha 
powers and feelings of devotion, and to excite us to fall down 
in humility and adoration belbre Him whose word spoke into 
existence this astonishing fabric, and " whose kingdom ruleth 
over all." These reflections may not appear altogether unap- 
piopriate when entering on a description of the Milk^ ^oy* 
which contains objects calculated to excite the highest admira- 
tion. 

When we take a general view of the heavens about the 
months of August, September, and October, and during the 
winter months, we cannot fail observing a large, irregular 
whitish zone stretching across the sky, with a few interrup- 
tions, from one end of the firmament to another. This mighty 
zone, thus stretching itself around us, is sometimes termed the 
galaxy, sometimes the Via LacUa, but more frequently, in 
plain English, the Milky Way, from its resemblance to the 
whiteness of ^milk. This luminous band is visible to every 
observer, and is the only real and sensible circle in the heav- 
ens. When traced throughout its different directions, it ia 
found to encircle the whole sphere of the heavens, though in^' 
eome parts of its course it is broader and more bhUiant than ' 
in others. It forms nearly a greai drcU of the sphere, but it 
coincides neither with our equator, ecliptic, nor colurea, nor , 
with any other artificial circles which we conceive as drawn 
around the firmament. In all ages, so far as we know, thia 
wonderful zone has retained the same position among theicon- 
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•tenations as at the present day, and ia frequently alliided to 
both by the astronomers and the poets of antiquity. Thus 
Ovid, on account of its lustre, represents it as the high road to 
heaven, or the court of Jupiter: 

** A way there is in heaven's extended plain. 
Which, when the sliies are clear, ia ihwh below. 
And mortals by tlie iianie of Milky Iciiaw ; 
The ground wurk is of stars, through which the road 
Lies 0|ieu to the Thunderer's abode.** 

And Milton, in his "Paradise Lost," alludes ,to it' in thes* 
lines : 

- A broad anu ample road, whose dust is gold, 

And iiaTrment stars, as stars to us appear ; 

8sen in the galaxy that Mi!icy Way, 
-Lilce ts a circling xone powdered with stars.** 

This zone may be traced in the heavens as follows : Be- 
ginning near the northern quarter of the heavens, st the head 
of Gepheus, or about 30^ from the north pole, wc may trace 
it through Cassiopeia, Perseus, Auriga, part of Orion, and the 
feet of Ueminil At this last point it crosses the Zodiac, and, 
proceeding southward across the equinoctial into the southern 
hemisphere, it passes through the Unicom and the middle of 
the ship, Argo where it is most luminous. It then passes 
through Charles's Oak, the feet of the Centaur, the Cross, 
the Altar, th^ tail of Scorpio, the bow of Sagittarius, and a 
pert of Ophiuchus. Here it separates into two branches as 
It passes again over the Zodiac into the northern hemisphere. 
One branch runs through the tail of Scorpio, the bow of Sagit- 
tarius, ih/b shield of Sobieski,' the feet of Antinous, Aquila, 
Delphinus, the Arrow, and the Swan. The other branch 
passes through the upper part of the tail of Scorpio, the side 
of Serpentarrius, Taurus Poniatowski, the Goose, and the neck 
of the Swan, where it again unites with the other branch, and 
passes on to the head of Cepheus, the place of its beginning. 
After Seiiding off the two brandhes above mentioned, they 
unite a^n after remaining separate for the space of more 
than lUO degrees. There is snother small separation of 
the Milky Stream between Cassiopeia and Perseus. The two 
streams appear to leave a blank about the head of Perseus, 
and a considerable space on each side of it, to the extent of 
ibout thiity degrees in length tod three in breadth, and aie 
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l^ia joined into one stream in tlie ewoid t>f Ptneas, adjn- 
oei%t to Cassiopeia.* 

From the above description it will appear that the form, 
breadth, and general appearance of this zone are various in 
different parts of its circuit round the heavens. In some pla- 
ces it appears dense and luminous, in others faint and scatter- 
ed ; in certain points it appears broad, and in others narrow. 
Its breadth in some places, as between Auriga and Perseus, is 
4Nily about four or five degrees ; in^ other places, as in the 
southern parts of Scorpio, Ara, and the Gross, its breadth is 
from ten to fifteen or eighteen degrees. It assumes the ap- 
pearance of a doable path from the tail of the Scorpion, 
through the bow of Sagittarius, Antinous, Aquila, Taurus Po- 
niatowski, the Goose, and part of the Swan. It is more or 
less visible at evei^ season of the year ; but in Britain and in 
Either northern latitudes it is most conspicuous daring the 
, ansnths of August, September, and Ociober, the latter part of 
July, and the beginning of November. About the middle of 
August* at nine o^clock in the evening, it may be seen stretcb> 
ing in an oblique direction over the heavens, from northeast to 
southwest, and its apparent motion along the heavens may be 
Uaced along with that of the other constollations. At othW 
seasons of £? year, and at other hours of the night, it? posi- 
tion and form will appear somewhat different. It appears 
Aost brilliant in the southern hemisphere, particulariy m the 
iieiffhbourhood of Argo, Ara, and the splendid constellation 
of the Cross. Between the tropics, where the atmosphere is 
clear and serene, it appears most vivid and brilliant. Mr. 
Brydon ipforms us that, from the top of Etna, it appeared 
** like a piire 0ame that shot across the heavens.'* 

The ancients seem to liave conjectured that the whiteness 
of Ihis tone was owing to a confiu^nce of stars ; for Ovid, in 
dto lines above quoted, says, ** Its groundwork is of stars." 
fidon aftor the invention of the telescope, this conjecture was 
confirmed, and astronomers were astonisheda t the number of 
•tars which appeared in this bright zone of the heavens ; and 
their number i4>peared to be increased in proportion to the 
magnifying powers of their telescopes. But it was not be- 
fme Sir W. Herschel applied his powerful instrument to. this 

♦ ies the direction of fids tone in the map of the stars on Moreator^ 

N 
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regioti of the heavens that its profonditiea wec0 eAkxrad, nd 
all ita minute nebulous parts shown to consist of countless 
myriads of stars, of every apparent magnitude, stretching on- 
ward to the regions of infinity, till they appeared to be lost to 
the view, even when assisted by the largest telescopes. On 
first presenting telescopes of considerable power to tms splen* 
did zone, we are lost in amazenaent at the number, the Tarie- 
ty, and the beautiful configurations of the stars of whieh it is 
composed. In certain parts of it, every slight motion of the 
telescope presents new groups and new configurations, and the 
new and wondrous s<;ene is continued over a space of many 
degrees in succession. In several fields of view, occupying a 
space not much more than twice the breadth of the moon, 
you perceive more of these twinkling luminaries than all the 
stars visible to the naked eye throughout the whole canopy of 
heaven. Tou seem to penetrate, as it were, to the remoter 
boundaries of creation, and feel bewildered and lost amid tho 
immensity of the universe. I have never been inspired with, 
higher ideas of grandeur and sublimity, nor felt deeper emo- 
tions of humility and reverence, than when occasiondly coo- 
templsting this stupendous scene through telescopes of con- 
siderable brilliancy and power. There is not another scene in 
creation, open to the view of mortals, calculated to fill the aoul 
with more au^st conceptions, or to inspire it with more pro- 
found admiration and awe. In such surveys we behold ** new 
hMvens" and other firmaments rising to Tiew, whose distan- 
ces baffle the utmost stretch of imagination. 

** Ob wbat a eonllaencQ of ethereal fires 
From titne nnnninber*d down the steep of heaven 
Streains to a point and centres on my sifht.** 

The following contains a^ brief summary of Sir W. Her* 
schel's observations on this region of the heavens, made with 
a New^nian reflecUnc telescope of twenty feet focal len||t|i 
and att aperture of eighteen inches. He found that this uh 
strument completely resolved all the whitish appearances into 
stars, which the telescopes he formerly used nad not lighl 
enough to do. The portion he first observed was that about 
the Innd and club of Orion, and he found in this space «n ae* 
tonishihg number of stars^' whose number he endeavoured to 
estimate by counting m$ny fields ; that is, the apparent space 
in the heavens he could see at once through his telescope, and 
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cqmfMttiog from a mean of these how mamr may he contained 
in a given portion of the Milky. Wfiy. In tbe most lacant 
place to be met with in that neighbourhood he found 63 stars ; 
other six fields contained 110, 60, 70, 90, 70, and 74 stars, 
a mean of all ^hich ^ve 79 for the number of stars to esch 
field ; and then he found that, by allowing fifteen minutes for 
the diameter of his field of view, a belt of fifteen degrees long 
and two broad, which he had often seen pass throu^ his tele- 
scope in an hour's time, could not contain less t£in 60,000 
stars, large enou^ to be distinctly numbered ; besides which, 
he suspected twice as many more« which could be seen only 
now and then« by faint glimpses, for want of sufficient light. 
The reader may acquire some conceptions of this immense 
number of stars occupying so small a space, if he consider 
that it is fifty times more Uian all the stars which the naked 
eye can discern at one time throughout the whole heavens, 
and that the space they occupy is only the l-1375th part of 
the visible canopy of the heavens ; so that, if every part of the 
Armament were equally rich in stars, there would be within 
the reach of such a ielescpne as HerschePs no less than 
C>8,750,000, or sixty-eight millions, sev^n hundred and fifty 
thousand stars. And we are farthet to consider that it was 
only in the comparatively " vacant places'* of this zone that 
the ndmber of stars above stated were perceived. 

In some of his observations on other parts of this zone, Sir 
W. Herscbel informs us that he descried a much greater num- 
ber of these, lumibaries in a similar extent of space. " In the 
most crowded^ parts of the Milky Way,'* he says, '* I have had 
fields of view that contained no fewer than 588 stars, and these 
were continued for many minutes, so that in one quarter -of an 
hour's time there passed no less than 1 16,000 stars through the 
field of vie^ of my telescope." {n order to appi^ciate this de- 
scription, we are to suppose the telescope to have been fixed in 
one position at the time of observation, and that by the diurnal 
motion of the earth, or the ai>parent motion. of the heavens, 
the first field of stars was gradually carried out of view, and 
other fields appeared in succession, till, in the space of fifteen 
minutes of time, one hundred and sixteen thousand stars pass- 
ed over the field of vision. Now the field of yiew taken in 
by the telescope was only 15' of a degree, a ^pace which is 
less than the one fourth part of the apparent size of the moon. 
In this nanow nekl were seen about as many stais as are 
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general^ beheld throughout the whoie sky by the iiake4 eye 
in a clear winter's night ; for although nearly a thousand 
stars might be seen by a rery acute eye in a clear atmosphere, 
yet there are few persons that ii^ ova climate coukl distinctly 
recognise above 6(>0 or 700 stars evei^ ib a clear night. At 
•no£er time, this indefatigable astronomer perceived no less 
than two hundred' and fifty- eight thdusand stars pass before 
his view in the course of forty-one minutes/ In the space be- 
tween /? and 7 of the Swan, the stars are fotind clustering, 
with a kind of division between them, so that they may 1^ 
considered ^s clustering towards tWo different regions. In 
this space, taking an average breadth of about five degrees of 
it, he found from observation that it contains mOre than 
331,000^ stars, which gives sbove one hundred and sixty-live 
thousand fqr each clustering "Collection. 

Supposing the Milky Way to be, On an average, twelve de- 
grees broad, the whole of it will contain an area of 4320 de* 
grees= 12 X 360. Now if the space examined by Herschel 
between Be^a'and Cramma of the>Swan be about four^^en de- 
grees in length and five degrees in breadth, it will contain an , 
area of seventy degrees, which is somewhat les^ than the 1-61 st 
part of the space occupied by the Milky Way. Were we to 
suppose every part of this ^one equally rich in stars as the 
space now referred to,^it will contain no less than 20,191,000. 
stars, or more than twenty thousand thnes the nuinber -of those 
which are visible to the naked eye. The whole visible heav- 
ens, considered as a Spherical plane, contains an area of 
41,253 degrees. Now, coukf \ve suppose' every portion of 
the firmament to be equally well replenished with stars as the 
milky zone, there would be more than 195,000,000* of start^ 
in the heavens discernible by such a telescope as Herscbel's; 
but as there are comparatively few other regions of the heav- 
ens so densely crowded with stars its the Milky Way,, we 
must make a certaid abatement from this estimate, though 
it is probable there are more than one hundred millions of 
stars within the reach of our best instruments, were all the 
spaces of our firmament thoroughly explored ; and future gen- 
erations, with more ppwerful telescopes, may add indefinitely 
to the nuihber. Had we taken the ihost crowded field <m 
stars which Herschel perceived through his telescope (name- 

* 41SS8-70 SS8MS-7D X 331,000 ss 14»,067,757 
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ly, 688) as our standard for ^timating tbeir number, the 
amount of stars in the Milky Way would have been forty mill- 
ions, and in the whole heavens 388 millions. In short, to use 
Uic words of Sir John Herschel,-** This remarkable belt, when 
examined through powerful telescopes, is found (wonderful to 
relate !) to consist enHrdjj/ of' stars scattered by millions, like 
glittering dust, On the blkck ground of the^eneral heavens.'* 
In regard to the distances of some of tMse stars, we may 
easily conceive that they are immense, and, consequently, far 
removed from our dist^ct comprehension. .Sir W,. Herschel, 
in endoavouring to determine a " sounding Une" as he ca^ls 
it, to fathom the depth of the. stratum of stars in the Milky 
Way, endeavours to prove, by pretty conclusive reasoning, 
that his twenty feet telesc^ penetrated to a distance in the 
profundity of space not less uian 497 times the distance of 
Sirius ; so that a stratum of stars amounting io. 497 in thickr 
ness, each of them as fur distant beyond another as the-atar 
Sirius is distant from our 8\in, was within the reach of his 
vision when looking through that telescope. Nqw the least 
distance at which we can conceive Sirius to be from the earth 
or the ^un is 20,000,000,000,000, or twenty billions of miles.; 
and, consequently, the most distant ^tars visible in his tele- 
scope must be four hundred and ninet3^seven times this dis- 
tance, that is, 9,940,000,0Q0,000,000, or nearly ten thousand 
billions of miles ! Of such immense cli^tance^ it is evident 
we can form nothing approaching to a distinct conception. 
We can only approximate to a rude and imperfect idea by es- 
timating thQ time in which the swiftest bodies in nature would 
move over such vast spaces. Light, which is endowed with 
the swiftest decree of motion yet known, and which flies at > 
the rato of neany twelve millions of miles every minute, would 
require one thousand six hundred and forty years before it 
could traverse the mighty interval stated above ; and a cannon 
ball, flying at th^ rate of 600 miles an hour, would occupy 
more than' 2,267,850,068, or two thousand, two hundred and 
sixty-seven millions, eight hundred thousand years, in paasiiHr 
through the aame space ! a period of years before wnich a|I 
the duration that has passea since man was placed on this 
fflobe appears only like a few fleeting hours, or 'Vas an hand- 
breadth or t span.*'* 

* The tal6br8to4 S^roatsr. of Liltentlia], v^is a firaiqueiit obMrvtr oT 
Iks stars wliieli erowd tb« Milky Way. He was in Uie babit oT obserTiof 
N2 
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Here, then, let us pause fbr a moroenf, abd censidcr th» 
august spectacle presented to view. We behold a few whi* 
tish spacer in the firmaoiei^t, almost oi^erlooked by a common 
observer when he casts a rude glance upoii the evening sky ; 
yet in' this appajrently irregular, belt, which^ appears only like 
an accidenui tinge on the face of the firmament, we discover, 
by optical instfumenta, what appears to be an amazing and 
boundleas, universe. We behold not only ten thousands, but 
mtiUons of splendid suns^ where nqt a single orb can be per- 
ceived by tKe onassisted ete. The distanee at which these 
luminous globes are plaeed from our abode is .altogether over- 
whelming; iBven the most lively imagination drops its wing 
when attempting its flight into such uniathomable regions. 
The scenes of grandeur and magnificence connected with such 
a;QgU8t t>bjects are utterly overwhelming to ^uch frail and lim- 
ited beings as man, and perhaps even mote exalted orders of 
intelligences may llnd it difikult to form even an approximate 
Idea of objects' so distant, so numerous, and «o sublime. , 

On our first excursiona into the celestial regions we axe ;al- 
most frightened at ^he idea of thfe distance of such a body as- 
Satum, which a cannon ball projeeted fromcthe earth, and fly-^ 
ing with its utmost velocity. Would hot reach in 180 years. 
We are astonished at the size of euch- a planet aa Jupiter, 
which could contain withih its circumference more than a 

wiilk one of the largent refleeting telescopies to be found in Europe. This 
telecicope was one of tbe finest ever constructed, and was the workman- 
ship of Professor Schrader, of Kiel. The diameter of the speculum was 
attottt nineteen inched; it was aboutiwo inches in thickness, and towards 
the edce cast conical, so that the diameter of the poIi8h»d surfhce is al* 
Biosi a quarter oT an inch leRS than st th^ back, whxh circumstance was 
eonnidered of'the sreaiest utility in the finishing and pftlishing. It had a 
Ibcus oCiwentf-sht fe^t, and, without the frame, weighed eighty poanda, 
Tbe laiye octangular tube was constructed with boards, made impene- 
trable td rain ; and the instrument, when ready for use, was twenty-seven 
foet long. An imthense quantity of apparatus and maehinery was ts- 
quinite tor steadying andmoving it The figure of the speculum was sa 
perfoot, that it coqld bear a power of 800 or MNW )imea without diminish 
wg ibe sperturv. Its capability of resolving the nebulosity of the Millnr 
Way seems to have equiilled^tbat of the telescopes of Herschel. He al 
lowed twenty degrees of its length fronp a Cygtii to pasathrough tbe fMd, 
and the sight drsw from him the naiUFsl exdsmation, ** What omnipo- 
tsnee !" 'I1ie power on the telescope fn such observations wss 179, and 
the diameter of the field fiAeen minutes ; snd the number of stars iio 



tained at once could never be counted. They wei^ nsver estinoiled ai 
less than fittjror sixty, and oOen reached or exceeded 150. He calculated 
that the number of stsrs visible through this telsssops oiMiId not be Issa 
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thoasand' globes as Urge as tbe tisth. • We are justly amazed 
at the stupendous magnitude of tiie sun, which is a thousand 
times the size of Jupiter, and which illuminates with its splen- 
dour a sphere of more than five thousand millions of miles in 
chrcumference. But what iie all such distances and^ dimen- 
sions, vast and amazing as they are, compared with the aston- 
ishinj^ grandeur of the -scene before uci 1 They sink into com- 
parative insignificance,, and axe almost lost sight 6f amid the 
myriads of spleddid suns which occupy the profundities df 
the Milky Way. \y1iat is one sun and one planetary system 
in the presence of tett mil&ons of sans, perhaps far more re- 
splendent, and of a hundred times this number of spacious, 
worlds, which doub^ss revolve around them 1 Yet this scene, 
stupendous as it is, is^notihe universe. It is, perhaps, as we 
shall see, only a comparatively small corner of creation, which 
beings at an immensely greater distance will behold as an ob- 
scure an4 scarcely discerniblo speck on the outskirts of their- 
firqaaraent; so that, amid this vast assemblage of material ex- 
istence, we may say, in the language of \he inspired prophet 
when ^eakiiig of the Almighty, tbat<€v«n here is but ** the hi- 
ding of his power.^ ^hat, thejD, must the whole of creation 
be 1 and what must be the ineffable splendour and inajestv of 
Him who laid the plan of the mi^ty fabric, whose breath kin- 
dled so many millions of suns, whose hands set in motion so 
many myriads of jblling worlds, who supports them in their 
ample and diversified courses, and whose moral government 
extends over all t And what is man, and the gloi^ on which 
be dwells, amid this scene of immensity and magnificence 1 
an atom in the infinity of space.; a particle of vapour compared 
to the ocean ; a bein^ who^ in respect to the. magnificence of 
creation and the grandeur, of his Creator, is '* as nothing, and 
is counted to him as less than nothing and vanity.** 

Yet, amid all the magni^cence of this vast, system of uni- 
versal naturet man Is not forgotten by. his Maker; his hand 
supports hiiQ, fais wisdom guides him, and his bveffiowing 
goodness provides, in a thousand different modes, for his hap- 
piness and enjoyment. He shares of the Bivine beneficen^# 
and care in common with all the bright intelligences that peo- 
ple the amplitudes of creation, and is as«mply provided for' 
ai if the Almigh^ had ho oUier world under nis superinteiMl- 
ence. Within tm moral government of the Creator of the 
univerae hemay rest seeore and confident that be is not over- 
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looked imid tlie immensity of beine, for his presonce pen»dM 
Ihe infinity of space, and l|U8 knowledge extends to.the mino- . 
test nio?einents of aU his creatures. Under tiis paternal care, 
not only naan, but .the ^crawIing womii the flattering insect, 
the little ant, and even the microscopic animalculum, $nd a 
hoine mnd provisions, as well as ^le highest order of his crea- 
tures ; for ** he openeth his hand and auppUeth t^ want^ of 
every living being.'* , 

•^ Notwithstanding the size of' the Milky Way, and the im- 
mense number of stars of Which, it is composed, it is now 
considered aii nothing more ihtoiaaeo/the.nebula, or starry 
systems, which appear to be dispersed throughout the uiU- 
verse. ~ It is^uj^pbsed, and with some reason, that it is the 
nebula, or assemblage of stars, in which our sun is placed. 
Its situation in this nebula is reckoned 4o be, not in the centre 
of its thickness, but rather towards one of its sides, near the 
point where it diverge^ into two branches. Accoi^iiig to this 
hypothesis, the Milky Way is to be considered as the projec* 
tion of the nebula upon Ihe concave surfkce of the sky, as 
seen froin a point within it. *' We gather this/* says Sjr' 
W. Herschel, ^* from the appefurance /of the galaxy, which, 
seems to n encompass the whole heaveps, as |t certainly most . 

V do if the sun is within the same ; for suppose a number of 
s^s arranged between two-pieiraUel planes indc^nitely ex- , 
tended every way, but at a given considerable distance from one 
another^ and caljing this a sidereal stratum, an eye placed 
somewhere "withm it will aee all ^e stars in the direction of 
the planes of the stratum projected into k great circle, which 
win appear lucid On account of the accUmubtion of the stars, 
while- the rest of the heaven^ at the sides will only s^em to 
be scattered over with constellations, more or l^ss crowded, 
according to the distance of the planes or number of stkrs con- 
tained in the thickness or sides of the stratam.f * 

Thus, if the solar system be supposed at S, in the middle 
of the nebula §b cdef, with two piranches, aCfb c (fig. 38), 
the nebula will be projected into a circle ABC D^ the. arches 
A B C, A E C, being the projection of the branches aCfhc^ 
while the stars near the sidbs of the stratum will be seen 
scattered over the remaining part of Uie heavens among the 
tfj^aees F, /, K, K, Q. If the eye were plac^ somewhere 
without Um stratum, at no very great distance, the ^appear- 
anee of the stars within it would assume the form of one of 
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the lesser circles of the sphere, whick would be more or less 
coDtfact^ accocding to the distance of the eye ; and if this 
distance were exceedingly increased, the whole stratum might 
at last be drawn together into a tiicid spot of any shape, ac- 
cording to the position, length, and height of the stratum. 

In order tp determine those points. Sir W; Herschel<put 
in practice a method which he calls gauging the heavens, 
which consists in lepeatedly counting the number of stars in 
th» fields of view ve^ near each other, by whieh he obuined 
. a mean of the number of stars in that part of the heayens. 
He then proceeds on the supposition that the stars are equally 
scattered, and, from the number of stars in any part of the 
heavens, he deduces the length of his visual ray, or the dis- 
tance Uurouffh which his telescope had. penetrated, or, in other 
words, the. distance of the remotest stars in that particular re- 

S'on of the heavens^ To illustrate this, let us suppose the 
ilky Way. a nebula, and that the sun is not placed in its 
centre. Then, 6n the supposition that the stars are nearly 
equally scattered, it is evident that the part of the Milky 
Way where the stars are most numerous must extend farthest 
from the «ui], and the parts where they are less numerous 
must extend to a less distance. Proceeding on these grounds, 
Sir W. Her^chel found the length of his visual rav for differ- 
ent parts of the heavens. . In some oases he found it equal to 
497 times the distance of Sirius, ^upp^sed to be the nearest 
star, as formerly stated.. The following is a representation 
of a section of the nebula of the Milliy Winy according to his 
delineation. This section is one which makes an angle of 
thirty-five degrees with our equator, crossing it in 184| and 
304 j degrees. A celestial globe' adjusted tq the latitude of 
fifty-five degrees north, and having a Ceti near the meridian, 
will have the plane of this section pointed out by the horizon. 
If the solar system (fig; 39) be sc S, the brightness of the 
Milky Way will be greatest in (he directions S a, S b^Sp, 
where the stars that intervene are most numerous, or where 
the visual ray is longest. In the lateral directions Sn, Sm^ 
the nebulosity will not appear, from the small nudiber of ipter- ^ 
posing stars, and the stars, though. nutnerous» will appear 
more scattered. In the direction <S c, on account of the open- 
ing between a MjAb, there will be an empty space contamed 
between these two branches, where the nebulosity is not ob- 
served, as is the case in the Milky Zone betiveeo /i Scorpio 
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in th&Mmth tnd y C]rgni in the north, a length of aboot lOS 
degrees. The stars in the border, which .>re marked larger 
than the rest, are those pointed out by the gauges ; the inter- 
mediate parts are filled up by smaller st^ arranged in straight 
lines between the gauged- ones. The circle described around 
i$ reptesents an extent about forty times the distance of Ui6 
nearest fixed stars, which may be considered as comprahend- 
ing all those which are visible to the naked eye. 

** From this figure," ^ays Sir W. Herschel, '^ we may aed 
that our nebula is a very extensive, branching, compound 
congeries of moM^ •miUions of starSf which most probably 
owes its origin to many remarkably laree, as well as pretty 
closely scattered small stars, that may have drawn together 
the rest." Again: '* If it' were possible to .disMnguish be- 
tween the parts of an indefinitely extended whole, the nebula 
we inhabit might be sajd to be one that has fewer marks of ^ 
antiquity than any of the rest. To explain this idea more 
clearly, we should recollect that the condensation of clusters 
of stars has been ascribed to a gradual approach ; and who- 
ever reflects pn the number- of ages that must have passed 
before somo of the clusters that are to bo found in ray intend- 
ed catalogue could be "so far condensed as we find -them kt 
present, will not wonder if I ascribe a certain air of youth and 
vigour to very many regularly scattered regions of our sidereal 
stratum. There are, moreover, many places in it in which, 
if we may judge from some appearances, there i* the greatest 
reason to believe that the stars are drawing towards^secondary 
oentres, and will in time separate into clusters, so as to occa- 
sion many subdivisions. Our system, after numl^ers of ages,' 
nay very possibly become divided so as to give rise to a 
stratum of two or three hundred nebula ; for it would not be~ 
difficult to point out so uany beginning or gathering clostera 
iii it. This throws considerable light upon that remariuble 
eolleetion of many hundreds of nebulas which are to be seen 
in what I have called the nelmlinis stratum in Coma Bereni- 
ces. It appe4rs, from the braiiching and extended figure of 
our nebula, that -there is room for tli^ decomposed small neb- 
viim of a laige reduced former great one to approach nearer to 
US in the sides than in any other parts.^ ....'* Some parts 
of our system seem, indeed, alreadyto have sustained greater 
lavages of time than others ; for instance, iti ^he body of the 
Scorpion tran opening or hole, which is probsbly owing to 
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liiis cause. It is mt least four degrees broad, but its beight I 
have not yet ascertained It is remarkable tbat the 80l4^ neb- 
ula of the Connois$atice. dcs Temps^ whieh is one of the ricb- 
est and most coinpressed clusters oTsntoU .stars I remember 
to have seen, is situated just on the west border of it, and 
would almost authorize' a suspicion that the stars of which it 
is composed were collected from that place, and had left th« 
racancy." 

The remarks in tl^e above paragraph I present to the reader 
merely as the opinions of an illustrious astronomer and an in- 
defatigable observer of celestial phenomena, without vouching 
for the accuracy or probability of such specu^tion8 and hy- 
potheses. To determine th^ reality of such chanses in bodies 
so numerous and so distant, would require an indefinite lapse 
of ages ; yea, perhapd the revolutions of eternity are alone 
sufficient for determining the sublime movements and chahges 
which happen among the immense assemblages of material 
existence which constitute the universe. There is a high de- 
gree of probability that everything within the material system 
IS liable to change of one kind or another, and that there is-no 
sun nor world, am(hig all the rbynads of glebes which replen- 
ish the sidereal heavens, but what is ietucJhf in motion, and 
moving, too, with a velocity which the inhabitants of such a 
world as ours can scarcely appreciate ; and such motions, hi 
the course of ages, may be -producti?^ of a vast diversi^ of 
.scenery in different regions of the universe. And if so, it pr^ 
sents to view another instance of that variety which the Orea^ 
tor has introduced into his universal kingdom to gratify tht 
unbounded desires of intelligent beings. 

I shall conclude this chapter with the following description 
of the Milky Way, which Sir John flerschel has published 
since his residence in the southern hemisphere : ** The general 
aspect of the southern circumpolar region — including in that 
expression sixty or seventy degrees of south-polar distances- 
is m a high degree^rieh and magnificent, owing to the superior 
> brilliancy and larger development of the Milky Way, which, 
from the constellation of Orion to that of Antinous, is in a blaze 
, of light, strangely interrupted, however^ with almost starless 
patches, especially in Scorpio, near a Centauri and the Cross ; 
while to the north il fades away pale and dim, and is, in com- 
parison, hardly traceable. I think it is impossible to view this 
splendid zone, with, the astonishingly rich and evenly distrib- 



Digitized by CjOOQIC 



160 STARRY GROUPS — PLEIADES. 

uted fringe of stars of the third and fourth magnitades-^which 
form a broad skirt to its southenv border, like a vast curtain — 
without an impression .amounting almost to a conviction that 
the Milky Way is not a mere stratum, but an anmUits ; or, at 
least, that our system is placed within one of the foorer or 
almost vacant parts of its general mass, and that eccentrically, 
,«o as to be nealttr to the. parts ab^6t the Cros^ ihan to that 
diametrically opposed to it.'* 



CHA^R XI. 

(iN (HTOUPS £SV CLtJSTtBa OF STitES. 

■ On a curfeory view of the hearens, the stars appear to be 
very irregularFy scattered- oyer the concave of the firmament; 
In some places a considerable in/terval-appears between neigh- 
bouring stars, while in others they Appear so crowded that 
the eye can with difficulty perceive the spaces between thero. * 
Even to the unassisted eye, there are certain groups of this 
desciription which strike the attention of every observer, and 
lead to the conclusion that the stars of which they, are com- 
posed have ^een brought together by Some g^neiral law, and 
not by mere casual distribution. Of these, the giroup called 
the Pleiades, or SeVen Stars, is the most obvious to common 
observers. This group is situated in the constellation Taurus, 
about 14^ to the Westward of the star Aldebaran {see Plate 
I.), and may be seen every clear evening from the end dl 
August till the middloof April.* It is jjenerally reckoned 
that only six stars can be distinctly counted in tftis group by 
common eyes, but that originally they consisted of seven; 
whicb every ^ne , coa)d easily perceive, and it has therefore 
been conjectured that one of them has long since disappeared. 
To -this circunistance OVid, who lived in the time of ou^ Sa- 
viour, alludes in these lines : 

** Now' rise the Pleiades^ tho«e nymphs so (Ur, 
Once seyeu numbered, now but six thero are.*^ 

* A telescopic view of the Pleiades is ezhibiied In the Appendix, 
t ** Quie septem dioi, sex tamen esse soleiU.** - 
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In ft^iuloas history it \9 said tbat in the T^leisdes tho st«r 
Merope, one of thcf Atlsntides^ appears more dim and obscure 
than the rest^ or is altogether extinguished, because, as the 
poets fancy, she married a mortal, v^le her sisters married . 
some of the gods or their descendants/ Dr. Long, however, 
declares that he himself had ,niore than once iUen seven stats 
in this group.; and a learned astronomical frien() aasurcd him 
that he had seen eight stars among the Pleiades, where com- 
moil eyes cap- discover but sixr ; and- ^eplfer says of his tiftor 
MaestUnus, th^t *J he could reckon fourteen stars^ in the Ple- 
iades without any glasses." ' This ciifference in the number 
seen hj different, perscms in this group is obviously owing to 
the different degrees of acuteness of vision possessed by the 
respective individuals. However small the number perceived 
by the naked eye, the telescope shews them, to be a pretty 
numerous assemblage:- Dr. Hook, formerly professoif of ge- 
ometry in Gresham College, informs os that, directing his 
twefve-fpet telescope (which could magnify only about sev- 
enty times) to the Pleiades, he did sii. that small compais 
count seventy-eight stars ; and making^ose of longer and more 
perfect tele8copes,;he d^scpvered a great many more, of differ- 
ent magnitudes. 

The ingenious Mr. Mitchell, more than fifty years ago, 
"storted the Idea of the stars being formisd into groups or sys- 
teiQs which, are^ entirely detached frpm one another, and havd 
no immediate connexion. In reference to the Pleiades, he 
conducted his reasoning as follows : ** The Pleiades are com- 
pOBed of six remarkable stars, which are placed in the mijdst 
of a number of others that are all between the third and sixth 
inagnitudes ; and comparing this number six with the whole 
number visible in the heavens to the naked eye, he calculated, 
by the doctrine of chances, that among all this number, if they 
had been dispersed arbitrarily through- the celestial vault, it 
was about five hundred millions to one that six of them should 
be placed, together in sa small a spiace. It is therefore so 
many chances to one that this distribution Was the result of 
design, or that there is a leasoQ or cause for such an aasem- 
bltge." . 

The constellation called Coma Bereniee§ is another gro^qt* 

more diffused than jthe Pleiades, which consists chiefly of 

small stars which can scarcely be distinguished in the presencei 

of the oioon. J\m beautiful cluster liei aboutfivf degrees east 

08 
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of the equinoctial colure„and midway between the star Cor 
Candi.on the northeast, and Denebola, in the Lion's tail, on 
the aoutk^est. If a straight line be drawn from Benetnasck 
— the star at the extreniiity of the tail of the Great Bear — 
through Cor Caroli, and , produced to DeUcbolaVit wijl pasa 
through this cluster. It may also be distinguished as situated 
about twenty- six degrees west by .north from thte bright atar 

^ Arcturut. 'The confused lustre of this assemblage of small 
stars bears a certain resemblance to that of the Milky Way, 
and, beside^tbe stars of which it ia chiefly composed, it con- 
tains a number of nebuls. Sir W. >Herscbel 8Up)K)sea th^t 
the^stratum of nehuhs iii this quarter runs out a very consider- 
able way, and that it may even roak« the circdit of the heavena, 
thdiigh not in one of the great circles of the sphere. He also 
aupposes' that the ailuation of the stratum is nearly at right 
angles with ther great sidereal stratum in which- the 8t!in is 
placed^ that the Coma itself is one of the clusters in it ; and 
that it is on account of its nearness that it'appeara to be so 
scattered. He apprehends that the direction of it towards the 
north lies probably, witl) some windings, through the Great 
Bear onward to Cassiopeia, thence -throu^ the girdle of An- 
dromeda and tlie Northern Fish, proceedihg towarda Cetus ; 
while towards^he south it passes through the Virgin, probably 
on to the tail of Hydra and Centaurus. : 
' Another group, somewhat similar, btit less definite, is found 
in the constellation of .Cancef ; it is called Prmepe^ br the 
Bee Hive, and is a nebulous cluater of very minute 'stars, not 
separately distinguishable by the naked eye. A telescope of 
very moderate power, however, easily revolves it into small 
atars. It ia sufficiently luminoua to oe seen as a nebulous 
speck by the unassisted eye, and is somewhat like the nucleus 
of a comet, for which it has frequently been mistaken by ordi- 
nary observers. It is situated in a^ triangular position wirh re- 
gard to Castor and Procyon, or the Little Dog. A line drawn 
Kom Procyon in a lior^eaaterly direction meets with Prsaaepe 

, at the diatance of twenty degreea. This line, drawn in a 
northweaterly direction from Praesepe, meets Caator at the 
sam^ distance. These lines form nearly a right angle, the 
angular point being in Pneaepe. It may otherwise be discov- 
ered by means of two stars of the fqurth magnitude lying one 
on either aide of it at the disUnce y>f about two degrees. . It 
may likewise be found by conceiving a lipe drawn through 
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Castor and Pollux to thd sootheast, and continued about fifteen 
degrees, or ihree times the distane^ between Castor and Pol- 
lux. This cluster, Sir W. Herschel thinks, belongs to a cer- 
tain nebulous stratum so placed as to lit nearest us. 'This 
stratum runs'from t C^hcri tqwards th^ south, over the 67th 
nebula of iheConnoistance dts Temp»i which is a very beau- 
tiful and much compressed cluster df stars,- easily to beseen 
by any good telescope, and iii which he has observed about ^ 
200 stars at once in the ^eld of view of hi? great reflector, 
with a power of 157. This cluster appearing so plainly with 
any good common telescope, 'and being so near to the one 
which may be seen with the n^ked eye, denote? it tp be. prob- 
ably the next in distance to that within' the quartilc formed by 
y Ofj 6. From the 57th nebula, the. stratum of Cancer pro- 
ceeds towards the .head of Hydra. 

^ I have seldom conteo^piated a more britliartt and beautiful 
TiQ^'in the heavens than one of the fields of view of- this clus- 
ter of ^tats. With a d| .feet achromatic, and a power t>f 95, 
I have counted froqn ififty to. seventy stars. Fifteen or twetity 
of the most brllliant^of these. presented bt^'autiful conli^ura- 
tions : ope of them was an equilateral triangle ; another an 
tsoscelus ; a third nesHy^'of the iigure of a con^ ; a fourth 
parallel lines, d(,c. In more than two instances, three brilliant 
equidistant stars appeared in a straight line,' similar to the 
belt of Orion, while a considerable number of the remaining 
etars appeared extremely small. • With a 6^ feet achromatic, 
whose object-glass is 4 inches diameter, and a power of ll6, 
this view was rendered still more brilliant. Several fields of 
view, neariy of this description, may be perceived in the clus- 
ter. Fiff. 40 represents one of these views, in which some of 
the smalwr stars are omitted. This view was taken with the 
3^ feet telescope^ having an erect eyepiece. The configura- 
tions appear somewhat different in their relations to each other 
>vhen viewed with an inverting eyepiece.- 

Another cloister iii found in the §word-handle of Perseus, 
which is crowded with stan of . a smaller size than in the ' 
ckisten already noticed, and, which requires a tele^ope of 
greater power to resolve them and show them separated from 
each otaBT. Perseus is one of the northern circumpolar con- 
■teUatioiiSt nearly opposite to the three sUrs in the Uil of the 
Great Bear. A line drawn from these stars through the Pole- 
•Ur meets the awoid and head of Perseue at'nearly an equal 
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distance on the oppotite side. It is directly north of cIm 
Pleiades, be^een Andromeda and Anriga. The awoid is in 
th^neighbourhood of Cassiopeia. A line drawn from Algemb^ 
the .brightest star in this constellation, to the middle of Gas ■ 
siopeia, paases through the sword-handle where the cluster is 
situated, which is about midway between these> two objects. 

If the lowemiost of the three smsU stars which form the 
Mword of Orion be Tiewed with a |[Ood telescope, a beoutilal 
configuration of stars will be perceived. Fiff. 41 "^^ represents 
the- principal stars comprehended in one fieM of view, at ifaie 
|foiift, as taJien witk a six feet and a hdf telescope, willi 'SO 
mverting eyepiece, magnifying 110 times;, (t exhibits a dis- 
tant resemblance of the whole 6oAstellatian of Onoa as aaieii 
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by Uie naked eye. But |n the neighboarhood of certain parts 
of the Milky Way, particularly about the regions in the yi-. 
cinity of the star AUair and in the constellation Cassiopeia, 
the stars, though smaller, are much more numerous^ With 
a very moderate power on the above-mentioned telescope, I 
have had fields of view of from fifty to a hundred stars, some 
of them beautifully arranged, and such fields continued over a 
space of several degrees. 

The above may be considered as specimens of groups of 
stars, which every one possessed of telescopes may easily ex- 
amine for himself. They form very beautiful objects for ex- 
hibiting to young people and to amateurs in astronomy ; and 
it cannot but strike the mind with wondor and admiration to 



Digitized by CjOOQIC 



166 chVftrkVLM of stam* 

behold, in one point of vifvr, within, a space little mpre than 
that of the onejiftk of the apparent size of the moon,.neariy a 
. hundred resplendent f utos emitting their effulgence from re- 
gions immeasurably distant, and arranged- in beautiful sym- 
ibetry and order; ,a scene of creating power surpassing in 
grandepr ten thousand worMs. such as ours, and is which our 
whole planetary system would' appear only as the smallest 
twinkling, start Such telescopic: viewfl of the nocturnal beaT- 
ens have a tendency to ezpadd the capacity df the soul, to in- 
spire it with magnificent Conceptions, and to raise its af^tiooa 
abpve the low ambitiotk 'aiad paliry concerns of this transitory 
SjCene to the distant and more magnificent scenes of the Dtvine 
empire.. To the devout and contenmlative philosopher the 
foUowing Unea of the poe.t may be ajiplied : 

** Not to tUs eramsceatapeck 4>r earth 
Poofly optiflfted-^be fadiant tra^ oa bigb 
Are his exalted, rante; hitent'co gaii6 
Creation through, apd fhmi that fall cbmii^ ^ 
< - Of^ever-endinc wonders toxonoeive 

Of the aol^ Being jdfht, who spoke the word, 

▲od aatafe. moved 0dniplete.**-^THOM8Osy9iiiiiM^ 

SSr W. Herschel ntiakea a distinction between grmtjfm wni 
eluslirt of stars. A group is a coilj^tion of stars .closely and 
almost e^uaHy compressed^ an4 of any figure or . outline. 
There is i^oparticulsr condensation of the sti^ to indicate the 
existence of a c^ntnil force, and the groups ar0 sufficiently 
separated from neighbouring stairs .to. show that they form 
peculiar systems of their own. According to ^his definition, 
the congeries of stars I hare pointed out above are to be con- 
sidered as belonging to the class of groups. Clutter* of stars 
differ from groups in their beautiful and artificial arrapgement. 
Their form is ^nerally round, and their condensation is audi 
M to produce a mottled lustre somewhat resembling a noeleoa. 
The whole appearance^ of a cluster indicates the existence of 
' a central force, residing either in a central body or in the 
centre of gravity of the whole System. The stars of whidh it 
is composed appeir more and more accumulated towards the 
centre. 

Many such clusters are found in the heavens intisible to the 
naked eye, and whose existence as dim specks of light caa 
only be recognised by the assistance of optical instruments. 
Telescopes Df moderate power exhibit them only as small 
round or oval specks, somewhat resembling comets withooC 
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tails. ; but wftan these objects ere exemined with. telescq)ee 
of great power, ** ihejr are then,'* as Sir J. Herschel reniarks, 
**for the most part, perceived t^ consist entirely of stars 
crowded together so 4s to oceup^r almost a definite outline, 
and to ruti' up to a blaze of light in the centre^ where their 
condeosatioir is usually the greatest." **^any of .them, in- 
deed, are Of an ei^ctly round figure; and convey the complete 
idea' of a glol^ular. epace filled fall of stais, insulatdd in the 
heavens, and constituting in itself a family er society apart. 

. from the rest, and subject to; its own internal la^. It would 
be a Tain task to attempt to count the stars in one of these' 
glohtikr clusters. They are not to l^e reckoned by hjmdreds ; 
and on a roiigh calculation, ^grounded on the apparent intervals- 
between them at the^ borders (where they are seen- not (htO- 
jected on each other). and the angulsr diameter of the whole 
group^ it would appear that many clusters of this description 
must contain a( least ten or twenty thousand stars, compacted 
and wedged together in a romid apace, whose angular diame 
ter does not exceed eight or ten minutes ; that is to say, in 
an area not more than a tenth piart of that covered by the 
moon.!* The stars composing such clusters appei^r to foijn « ' 
system of a peculiar and definite character. *' Their tound 
figure clearly indicates this ej^isten^e of jpme general bond of ' 
union in the nature of an attractive 'force, and in many of them 
there is au evident acceleration in the rate of condensation' as 
we approabh the centre, ^ which i» not deferable *to a merely 
uniform distributtoh of equidistant stars through a dobular 
space, but marks' an intrinsic liff^W^ in their state of aggre- 
gation, greater at the cebtre than at the surface of the mass.** 
; Let the reader pause for a moment on, the object now de-. 
scribed, and consider the glimpse it affords us of the immen'>> 
sity of the universe, and of the innuriiemble dobee o( light 
with which it is replemshcd. A point in the firmament, 

^ scarcely perceptible to the uiiassisted eye, which a common 
telescope shows only as a small, dim^ round speck, yet is found 
by powerful instruments to consist entirely^ of stars to the num- 
ber of tSH or twenty thcusand ! At i^at' a distance must 
such a cluster be when.itji stsrs appear to be blended and pro- 
jected one iipon another, hundreds of them a^ipeanqg 6nly like 
a lucid point ! and yet the distance between any two of them is 
perhaps ten thousand times gn^eater than that of Saturn firom^ 
our globe. FroQi such ategion even light itself mutt take 
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mtnj thousand! of yean ere it can Teach our world. In thia 
almost invisible point, which not one out of fifty thousand, or 
even one out of a inilliou of earth*s inhabitants has yet per- 
ceived, what a scene of grandeur and beneficente may be dis- 
played ; and what a confluenc;e of suns, snd systems, and 
worlds* and intelliffenees of varioiis orders, may' exist, display- 
ing the power, and wisdom, and goodness of the great Father 
of all ! Every circumstance- connected with such an object 
shows that its distance must be immeasurably great, and^con- 
set^uently, th%Iuminaries of whiclHt is composed immense in 
magnitude; But suns of such size and splendour cannot be 
supposed to be thrown' together at random through the regions 
of infinity, without any ultimate design Vorthy of the Creator, 
or .without relation to the enjoyments of intelligent existence ; 
and therefore we may reasonably conclude, that ten thousand 
times ten thousands, and niyriads of myriads of exalted intel- 
ligences exist in that far- distant region, compared with the 
number -of which all the inhabitants of our globe are but *^ as 
the drop of a bucket,. or as the small dust of the balance^" 

Jn short, in this dim and abnost imperceptible speck we 
have concentrated a confluence of sups and worlds, at. least 
ten times surpassing in size and, splendour the sun, moon, and 
pranets, and all the stars visible to the «akcd eye throughout 
all the spaces pf pur firmament ! What, then, must be the 
number and magnitude of all the other clusters which the tel- 
escope has broiq^t to view 1 what the number of those which 
lie beyond the limits of human vision in the unexplored re- 
gions of immensity t and what must the u nivb a st itself be, 
of which all those numerous starry systems are but an incon* 
siderable part 1 Here the hunuin faculties arc completely lost 
amid the immensity of matter, magnitude, motion, «nd intel- 
ligent exiatence* and we can only exclaim, *' Great and mar- 
velloua are thy works. Lord God Almigh^ty !'* 

Figure 41 represents' a view of one of the duaten alluded 
to above; as seen in the twenty-feet reflector at Sloudh. Sir 
J. Herschel, wli^ has given a deliiieation.of it in his ** Treatise 
on Astronomy,** says, ** it represents, somewhat rudely, the 
thirteenth nebula of M essier*a list, described by him as jiebu- 
tense sana etoiles,** Its right ascension is- 1 6*>^ 36', and its north 
declination 36° 46' ; by which its place may easily be found 
on a celestial globe. It is situated in the constellatioirHer- 
culot, between the atars 17 and C Th6se stars are of the third 
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mgnhode, and lie north and south of each other, %t the dit- 
tance of seven^ degrees and a third ; they come to the merid- 
ian about the middle of July, at ' nine o'clock in the evening, 
tmt of course may be seen at many other periods of the year, 
particularly in the spring and autumn. The star 9 lies about 
twentyrtwQ degrees neafiy due west from the bright star Vega 
ot Or Lyra). In the map of the stars 4)n Plate IL it is marked 
With thd Tetter a, and the star C below it with the letter b. 
The cluster is somewhat nearer to );, or the upper star, than 
to the other. It ist just perceptible t& the naked eye, and with 
a< telescope of small power, such as a common ** night and 
day telescope," it appears like a small round comet. 

•The following is a list of the places of six of the principd 
chisters-of this description, which may be considered as speci 
mens of these remarkable objects : 

1. Right ascension, I5>» 10' ; north declination, 2° 44'. 
This cluster lies about eight degrees southwest {romUnuk, 
the principal star in the Serpent, and comes to the meridian 
about the middle of June, at nine o'clock in the evening. 

.2. Rijght ascension, 13h 34'; north declination, 29° 16'; 
between the tail of Chara and the thigh of Bootes, about twelve 
degrees northwest of Arctiiru^, nearly on a line between that 
slar ipnd Cor CaroUy but nearer Arcturus. • 

3. Right ascension, 13>»^'; north declinatioi^, 19°- 6'; in'. 
Coma Berenices, fourteen degrees west by south of Arcturus. 
A line drawn frpm, Arcturus -through 17 Bootes meets this 
cluster at somewhat more than double the distance of these 
two stars. ^ 

4.. Rieht ascension, 17^ 29' ; south declination, 3° 8' ; be-, 
tween the stars y and 11 of Serpentarius, but nearer to thei 
latter. . - 

6. Right ascension, 21h 25' ; south declination, 1° 34' ; in 
AquaHus, about five degrees north of n in the we3t ^ouider, 
l>early in a line with e Pegasi, or Emf. , 

6. Right ascension, 21'*^';, north declination, 11°- 2C. 
This cluster lies north from No. 5, at the distance of thirteen 
degrees, and about three or four degrees northwest o( the star 
jBnt/, or e Pegasi. - 

Such are a few specimens of compretsed clusters of stars. 
Sir W. Herschel has given a catalogue t)f more than a hun- 
dred of such clusters dispersed over different parts of the 
bMveUSy many of which require- powerful telescopes to r^sblve^ 
P 
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them into .'.stars. These clusters may be considered as 89 
many distinct firmamenU, distributed throogbout ttie spaces, 
of immensity, each of them comprising within itself an assem- 
blage of stars far^more numerous than what appears to the 
▼QJ^r eye throughout the whole face of our nocturnal skj. 
To those intelligences that feside near the centre of such clus* 
terSfthe stars connected with their own cluster or system will 
be those which they will chiefly behqld in their sky ; and in 
those clusters which are of a globular form, the stiars will Ap- 
pear nearly equally dispersed over the face of their firmament. ' 
In these starry assemblages which show a great compression 
about the centre, an immense number of stars of the first mag-^ 
nitude will decorate their sky, and render it. far more resplen- 
dent than that with which we are surrounded ; another in- , 
stance of that variety which distinguishes all the scenes of - 
creation. Scarcely jsny other stars will be visible except those 
which belong to their own system. If the magnificent system 
of stars tvim which our sun is connected be at aU visible, it 
will only -appear like a dim and. inconsiderable speck in the 
remote regions of immen^ty, or as a small cluster or nebula, 
such as &se we perceive with difficulty through our tele- 
scopes. Such are the grand, the diversified,^ and wonderful 
plans of the Creator throu^but his vast and b<>undle8s urn* 



CHAPTER XII. 

ON THB DIFFEBBNT 0BDKB8 OF THB NBBULJB. 

SiOTroir I. — General Remarks oh the Subject of Nebuhe. 

Tub farther we proceed in our researdies into the sid^eal 
heavens, the scene of Creating Power and Wisdom becomes 
more expansive and magnifitent. At every step of our proff- 
ress the prospect enlarges Jfkr beyond wliat we bad previously 
conceived.; the multitiMie and variety of its objects are itidefi* 
niieiy increased ; new suns and new firmaments open to view 
on every hand, overwhelming the mind with astonishment and 
wonder at the immensity t>f Cteation, and leaving it do jtook 
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^ to doubt that, dter all its exoanums, it haf arriyed oviij at 
** the frontiers of the Great Jehovah^s kingdom." sWhereTcr 
we turn our ^yes ainid. those higher regions, inanity appean 
to stretch before us On either hand, and countless assemblages 
of the most resplendent objects are everywhere found diversi- 
fying the tfacts of immensity. To investigator such objects in 
relation to their number, ma^tude, niotion, and the laws by 
which they are united and directed in their movements, com- 
pletely baffles the mathematician's skill, and sets all his hither- 
to acquired powers of analysis at defiance, and demonstrates 
that we are still in the infancy of knowledge and of beinff. 
Here all finite measures f^il us in attempting to scan sudi 
amazing objects, and to penetrate into such unfathomable re- 
cesses ; length, breadth, depth, and height, and time and 
space, are lost; We are justly filled with admiration at the 
agiazing grandeur of the Milky Way, where suns and worlds 
are^ counted by millions. When exploring its diorensions 
and sounding its profundities, we ^eem to have got a view of 
a universe far more expansive than what we had previously 
conceived to be the extent of the whole creation. But wh^t 
shall we say if 4his vast assemblage of starry systems be found - 
to be no mo^ than a single nebula^ of which several thousands, 
perhaps even richer in stars, have already been discovered ! 
and that it bears no more proportion to the whole of the side^ 
real heavens around us than a small, dusky speck which our 
l^lescopes enable us to descry ! -Yet such is the conclusion 

^ which we axe led tp deduce from the discoveries which have 
been lately made respecting the different orders of the nebul*, 
of which I shall now proceed to ^ive a brief description. 

The word nebula literally signifies a^ cloud or mist. This 
name is now use4 in astronojny to dehote certain small spots, 
resembling whitish clouds, which are sOen in the starry heav- 
ens by the telescope^ and which present different kinds of 
appearances, either that of single stars enveloped in a nebn- 
loHs veil, or of groups of sqiall stars, or only the appearance 
of a shining or flittering cloud, which last. are the nebula 
properly so called. The following are some general observa- 
tions on the nebols by Sir William Herscbel. The success 
which accompanied the observations of thi« eminent astrono- 
mer in reference to the Milky Way, induced him to torn hie 
telescope to the nebulous par^ of the heavens, of which an 
■ccnrate list had been published in the Connoissance dit 
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Tempt* fbr 1783 and f 784. Most of these yidded to n New* 
toniaii reflector of 520 feet ibeal distance and 12 inches aper- 
' tiiie, which plainly discovered theih to be composed of stars, 
or ait least to contain stars, and to show every other indica- 
tiofa of their consisting of them entirely. 

'*The nebuln," says he, *' are arranged into strata, and run 
on to a great length ; and some of them I hare been able to 
pursue, and to guess pretty well ut their form and direction. 
It is probable enough that they may surround the whole starry 

Sphere of the heavens, not unlike the Milky Way, wHich un- 
oubtedly is nothing Jout a stratum of fixed stars. And as this 
litter immense starry bed is not of equal breadth or lusttie In 
eve^ part, nor runs on in one straight direction, but is curved 
and even divided into streams along a very considerable pot' 
tien of it, we may likewise etpect the greatest variety in the 
strata of the, clusters of stars and nebula. One of these neb* 
idous beds is so rich, that, in passing through a section of it, 
in the time of only thirty-six minutes, I have detected no less 
than thirty-one nebulas all distinctly visible upon a fine blue 
aky. Their situation and shape, as well a^ condition, seem 
to denote the greatest variety imaginable. In another stratum, 
or perhaps a different branch of the former, I have seen double 
ana treble nebulas variously arranged ; large ones with sbnall, 
seeming attendanta ; narrow, but much extended lucid nebur 
Is or' bright dashes ; some of the shape of a fan, resembling 
an electric brush' issuing from a lucid point; others of the 
cometic shape, with a seeming nucteus in the centre, or like 

• doudy stars surrounded with a nebulous atmosphere. A dif- 
ferent sort, again, contain a nebulosity of the milky kind, like 
that wonderful, inexplicable phenomenon about Ononis; 

. while others ahine with a fainter mottled kind of light, which 
denoted their being resolvable into stars." 
'/ ** In my late observations on nebulae," says Sir William, on 
another occasion, ** I have found that I generally detected 
them in' certain directions rather than in others ; that the 

* OmnoiMonce dtM Tempts oi;, as it is sometinMt writtan, Comiak- 
, tumct,dea Terns, literally •ignifles the knowledge qfUme. It i» ttie titls 
or an almanac, or astrondmlcal epbemeris, published at Paris, on nearly 
the same plan aa the <* Nautical Almaiiac,'' publiahed at London. Tbe 
following la the titl»of one poblished In the year 182ft: ** Connaiaaance 
dea Tenia, ou, 4es Mouvemma Geleatea, i TUaafe dea Aatronomea at daa 
Navigateura, pour Tan 183S. Pal)li6e par le Boreau des Loogitudaa.* 
•K^oootainaSlO pe|ea. ' 
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•pacet preeediog them were generally qaite deprived of their 
'storsv so as often to aflbrd many fields without a single ^tat in 
it ; that the nebulae generally appeared some time after among 
•tars of a certain considerable size, and but selddm among 
Tery small stars ; and when I came to one- nebulae, I general- 
ly found several more in the neighbourhood ; that afterward a 
considerable time, passed before I came to another parcel. 
These events being oflen repeated in different altitudes of my 
instrument^ and some of them at ooQsiderabie distances from 
each other, it occurred to me that the intermediate spaces be- 
tween the sweeps might also contain nebuls ; and finding this 
io hold good more than once, I ventured to give notice to my 
assistant at the clock that 'I found myself on nebulous 
ground.* " From these observations of Herachel, it appears 
that the nebulae are not dispersed indiscriminately through the 
heavens^ but are found in certain regions and directions rather 
than in dthers, and that, as formerly stated, Ihey probably make 
the circuit of the heavens, intersecting at a certain angle the 
MilkyWay. ^ ^ . . . ' 

More than eighty years ago, it was suggested by the cele- 
brated mathematician and astronomer, M. Lambert, in his 
" Inters on Cosmogony," that all the stars in the universe 
are.coUected intO' systen^ ; that all these sydteras are in' mo- 
tion ; that the individual stars^or. sund oT each systeno niove 
found a common centre of gravity, >^hich may possibly be a 
large opaque globe \ and that all the systems 6f the universe, 
--as one related system, revolve around some oaiin) cbntbb 
common tp the whole. .-** All those systems of worlds/* says 
this astrohomer, " resemble, thouffh on a small scale, the s6- 
lar system, inasmuch as in eaeh the stars^of which it is com- 
posed revolve round & common centre, in the same manner as 
fhe planets and comets revolve round the sun. It is even 
probable that several individual systems concur in forming 
mofe general systems, and so on. Such^ for example, a^ are 
comprehended in the Milky Way, will make component parts 
t»f a more enlarged system ; and this way will belong to other 
milky wtya, with which it will constitute a whole. If these 
last are invisible to us, it is by reason of their immense dis- 
tance. It would not be .at all Astonishing, if milky ways, 
situated still £ftrther from us in the de{)th9 of the heavens, 
shoatd make no impressioti on the eye whatever." Again: 
** The sum of the noilky ways taken togethn have thett.com- 
P2 
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mon centre of revolution ; but* how' far soever w6 may thi* 
extend (he scale, we must necessarily stop at laM; -slid 
where 1 At the centre of centres, at the centre of creation, 
which I should be inclined to term the capital of the univorae, 
inasmuch as thence originates motion of every kind, and there 
stands the great Whe6] in which aH the rest have their indeil- 
tation. Froni thence the laws are issued which govern and 
uphold the umver8e,"br, tather^ there they resolve themselves 
into one law of all others the most simple. But who wduld 
be competent to measure the space and time whi^h aU the 
gldbes,^ all the worlds, alt the worlds oT Worlds, employ in re- 
volving round that immense body— rthe Throne of Nature and 
the Footstool of the Divinity! What painter, what poet, 
what imagination is sufficiently exalted to describe the. beauty, 
the magiiificence, the grandeur of this source of all that is 
beautiful, great, magnificent, and from which oWler ahd har- 
mony flow in etemaT«treamB through the whole bounds of the 
universe !" _^ 

': The discoveries made by Sir W. Herschel in reference to 
the^neblils have in- part realized some of the views suggested 
by Lambert in regard to the general arrangements of ti^e 
systjems of the universe. They afford convincing^ evidence 
that the stars are- not dispersed, as it were, at random, in a 
kind of tnagnificent confusion, but are distributed /systemati- 
caliy, in immense clusters, throtrghout the regions oif bound- 
less space. - , 

There ai^e various forms and classes of' nebula which we 
shall notice in the sequel, ))ut they may all be reduced to two 
great classes — the retoltahle and irresdv&bU ; that is, thote 
which may be resolved into clusters of stars by powerful 
telescopes, and those which no tejescope hitherto constructed 
h^s yet been able to resolve into starry groups 

Prior to . Sir W. Herschers observations ott the nebols, 
about a hundred of these objects had be^n descried in di^r- 
ent parts of the he^ens, of which an acdouttt had been^ given 
by Messier, as formerly stated. A.hout 2000 more were'af- 
terwaM discovered by the unwearied exertions. of-our British 

" astronomer, A description of which was inserted at difiiumit 
periods in the Philosophical' Transactions. The places of 
these were afterward computed from his observations, and 
arranged into a catalo^e, in the order of rifffat ascensioi^ by 
hit sister, Miss Carohne Herschel, a lady amgularly eminent 
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' for her astronomical knowl^ge, who assisted him in all his 

• sidereal labours and discoveries, and ,was herself a .discoverer 
of several interesting celestial phenomena, particularly comets. 

• Her illustrious nephew, Sir John Herschel, read a paper before 

• the Royal Society in November, 1833, in which he gives the 

- places of 2600 nebula, or clusters of stars, of which 500 were 
' detected by his own observations, th6 rest having been accu- 
rately determined by his father. Besides these, more than 
600 nebula have been discovered in the southern hemisphere 
of the heavens,.^f which the Magellanic clouds ar^. the most 
remarkable. They are three in number, two of them being 
near eaeh other ; the largest is at a considerable distance 
from the south pole, but the jother two are only leleven de- 
crees distant. To the naked eye they appear like portions 
of the Milky Way. 

These nebubB have great variety of forms : some are com- 
paratively bright, and others so. obscure as to renider it diffi- 
cult to detect them in the field of the telescope,' or to' ascer- 
tain their shapi^. Some o^ them appear round, some oval, 
. and others of a long elliptic shape ; som6 exhibit an annular 
iofsm^ like kiminbus ringsy and oth^ like an ellipsis with « 
dark space in the centre; but the greater number approxi* 
mate to a roundish form., Of the 103 nebuls inserted in 
Messter's liM, eighteen were known at the time to consist of 
snail stars ; but ^ur W. Herschel afterward found twenW- 
^six mor^ of them ta consist purely of clusters of stars, eigh- 
teen of small stars accompanied with nebulosity, and the re- 
mainder not resolvable into stars by the highest powers of his 
•telescopes. It is evident that these objects, however appa- 

- lently small and~obscure, must be bodies of mmime magni- 
tuiei when we take into consideration the vast distance at 
which they must be placed frqm our globe. The following 
ue Sir W. Herschers viewa on this point : 

'* My opinion of their size is grounded on the following 
obsiervations : There are many tound nebulft of about five 6t 
«iz minutes in diameter, the stars of which I can see veiy 
distinctly ; and on comparing them with the visual ray caf- 
cnlated from some of my long gauges, I suppose, by the apl 
pearance of the small stars in those gauees, that th^ centres 
of these round nebulas may be 600 times the disunce of Sirius 
irom us.*' He then ^s on to show that the stars in such 
nabiila are probably twice as much condensed as those of out 
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^stem, othtfwise fhe centre of it would not be lefs ttei 
6000 times the distance of Siriu^, and that it is possibly mvch 
undeleted by supposing it only 600 times the distance of that 
•tar. **'Some of these round nebule have others near theniy 
perfectly similar in form/ colour, andthf distribution of stars, 
}}x\t of only half the diameter ; and the stars in them jMem U> 
be doubly crowded, and only at about half the distance frooa 
each other. - They are indeed so small as not to be visiblo 
without the utmost attention. I suppose these miniature neb- 
ulas to be at double the distance from the first An instance 
eqyally remarkable and instructive is a case where, in the 
neghbourhood of two such nebulas as have been pientioned, I 
met- with a third similar, resolvable, but much smaller, aod 
fainter nebula. The stars, of it are no longer to be perceived; 
but a resemblance of colour with the former ^wc, and its di- 
minished siz^ and light, may well permit u6 to place it at fuK 
twice the distance of the second, or abo^t four or five times 
the distance of the firsl; and yet the nebulosity is not of. (the 
^ilky kind, not is it so mtichas di^cultly resolvable or colour^ 
less. Now in a few of the extended nebulie, the light changes 
gradually, po as from the resolvable .to approach, to the miBqr 
Vind^^; which appeairs to me an^ indication that the m^lky light 
of nebulsfr is owing to their much greater distance. A nebu- 
la, therefor^, whose light is perfectly milky, cannot well be 
supposed to be at less than six (mt eight thousand timee the 
distance of Sifius ; and though the numbers here assvimed 
are not to be laken othervvise than as very coarse estimates, 
yet an extended nebula which in an objique situation, mhea 
it is possibly foreshortened by one half^ two thirds, at three 
- fourths of its len^h, subtends a degree or more in ditimeter, 
cannot be otherwise than of a wonderful magnUude, end inay 

well OUTYIB OUR MILKT VVAY.IN OKANDBUR.'' 

It appears to be a very ni^ural conclusion, that the netbul^ 
which are perfectly similar in foi;m, colour, and t^e distribution 
of star6. but only of half the diameter, and the stars doubly . 
crowded, are about double the distance from the first. And 
if the distance of the target nebuls, whos'e .'stars are distinctly 
seen,, be at least 600 times the distance of Sirius,-as there is ev- 
ety reason to believe, then the distince of those which are only 
hw^the diameter mu9t be about 1200 times the distance of 
thatstir.; that is, at the very least, 24 006,000,000,000,000, 
or twenty-fonr thousand billions of piileji. But the nebida 
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whose light »**peiiectly milky,** or so far rebovcKl from 
• OS that the stars of which they are composed cannot be 
separately distinguished, may be justly considered as sev^B 
tbourand times the distance of Sirius, or, in number^, 
.168,000^00^,000,000,000, or one hundred and sixty-eight 
thousand billions of miles ! a distance of*'which we caq have 
DO distinct, cohception. Light, notwithstanding its amazing 
^opity, would be , nearly thirty thousand years ere it could 
fly from such nebuls to the earth ; and a cannon ball, with its 
Utmost veloeity, would require more than thtrty-eight thousand 
miilions of years before il could move oyer an equal space. 
Sirice the distance of these nebiilaB is so imniense, and since 
those which afe among the largest and nearest are found by 
actual observation to be composed of countless numbers of 
•tars, leaving us no room, to doubt that the most distant are 
alsd immense systems of stars, how great miist be the magni- 
tude^ and' how inexpressible the grandeur, of the numerous 
luminaries of which they aro composed 1 ^ 

i have ^tat^above that more than tHree thousand nebula) 
have already been discovered, and whose places in the heavens 
ha^e been accurately deterrhined, so that those who have ae» 
cess to powerful telescopes may have an. opportunity of bbr 
serving the greater part of them. From all the observations 
made by Sir W, Herschel, he is of opinion tfa&t our nebula, or 
the Nfilky Way, is not the most considerable in the universe; 
and he points Out some very remarkable nebulas which in his 
opinion carinot be less, but are probably muck larger ^ than 
that of which our own sun and system fprm a part. >Now, on 
these grounds let us consider wha^ must be the extent and 
magnitude of only the visiBU universe. Supposing the num- 
ber of stars composing , the Milky Way to be ten millions, 
which is only half the number formerly assigned (p: 146), an^ 
that each of the nebulas at an average contams the same numr 
ber ; supposing, farther, that only two thousand of <he three 
thousano nebulae are resolvable into clusters of stars, and that 
the other thousand are masses of shining flt^id not yet con- 
densed into distinct luminous globes ; the number of stars or 
suns comprehended in that portion of the Armament which is 
within the reach of our telescopes would be 20,000,000,000» 
or twenty thousand millions, which is twenty niillions of times " 
the number of all the stars visible to the naked eye. 
Chroat aji this liamber is^ and magnific nt and overpowering 



Digitized by CjOOQIC 



176 TARI0U8 KINDS OP VXBVhM* 

as the ideii are which it siigxests of the extent of qea t io^ 
yet these vast asserobiiges of systems may be no moi% than 
as a single nebula to the whole Tisible firmament, or even as 
a ^ain of 8an4 to. the whole earth, compared with what iiee 
beyond the range of human vision, and is hid from mortal eye 
in the bopndless and unexplored region of immensity ! Be- 
yond the boundaries of ^11 that will ever be visible to the in- 
hi^bitants of. our glob^, an infinite region exists, in which wo 
have every reason to believe the Deity, sits enthronOd in all 
the ^[randeur of. his overflowing goodness and omnipotence, 
presiding over innumerable systems,. far surpassing in mas- 
mficenco what ** eye hath y^t seen" or the most brilUant intM- 
lect can conceive. For we ought never forti moment to sur- 
mise that the operations of Almighty Power are exhausted at 
the point where the efforts, of genius and art can*no longer af- 
ford us assistance in tracing the Jlbotsteps of the Divinity 
throughout the mysterious regions of infinitude i not should 
we ever suppose that man, phiced'on such a diminutive ball as 
the earth, and furnished with powers of so limited a natnte aa . 
those with which he is now invested, will ever be able to grasp 
the dominions of Him who fills immensity with his presemje, 
and ** whose ways are past findiiig out/^ 

SicnoH n. — On the variflUM kinds of Nehdm. 

I have already alluded to the different shapes ox forms of 
nebula. These objects, on account of their appearing with 
different degrees of lustre, and assuming a great variety of 
shapes .and modifications, have been ar^ngM into diffareot 
classes. ."^ 

1» The first class is that of clusters of stwrsy in which the 
separate stars are clearly distinguished by rood telescopes. 
This class is ajp^ain divided into globular clusters, or those 
which appear Of a r^undish^ form, fuid somewhat compressed 
towards the centre ; and irregtUar clusters, or those which 
are neither circular nor elliptical, but of a somewhat indefinite 
or angular form. ^ These last are generally less rich in star^ 
and less condensed towards the centre, and are likewise less 
definite in their outline, so that iheir termination in piany 
caaes cannot be distinctly petceiyed. In some of them the 
stars are nearly all of the same size, in others extremely diffoB- 
0nt ; and ** it is«no uncommon thing," says Sir J. Heischel, 



Digitized by CjOOQIC 



I 

> 



1 , .•, 



d by Google 



180 ^ DirrsRBNT views or nebuub. 




d by Google 



VARIOUS KINDS OF NlEBULiB. 181 

** to find a veiy red star, mach biigbter than the restr occapy- 
ing a conspicuous situation in them." Sir W.^erschel re- 
gards these as globular clusters in a less advan<^ed state of 
condensation, conceiving all such groi^ps as approaching, hj 
their mutual attraction/to the globular figure, and assembling 
themselves together from all the surrounding region, under 
laws of which we have no other proof than the observance^ of 
a gradation by which their characters shade into one another, 
80 that it is impossible to say ^here one species ends and the 
Other begins. Fig. 41, formerly - referred to, represents one 
of the globular clusters iii.the constellation Herculetf; Fig. 
42 is a view of a curious but somewhat irregular group, seen 
in the sodthem hemisphere, as sketched by M^. Dunlop, at 
Paramatta, N/ew South Wales., It is the' 30 DoradQs, or 
Xipheas, and is rslther a singular object, but evidently a large 
ciaster ofv stars, presegting two or three very condeHbed strata, 
as if they were crowded to excess by an immense confluence 
of stars. ^ . ^ 

2. Another class is that termed resolvable nehdtef or those 
which lead us to suppose that they consist of stars Which 
would be separately distinguishable by an increase of light 
and magnifying poWer in the telescope. These may be con- 
sidered as clusters too remote to be distinctl^r seen, the stars 
cpmposing which are either ^too faint in^ their light or too small 
in size to make a definite impression. upon the organs of vision. 
They are almost universally rotund orWal, which is supposed 
to be owing to their loose appendages and inegularities of 
form being extinguished by their distance, the general fi^re 
of the central or niore condensed parts being only discernible. 
*' It is under the appearance of objects of this charadter,** says 
Sir J. Herschel, ** that all the greater globular clusters exhibit 

- themselves in telescopes of insufficient optical power to show 
them well ; and the conclusion is obvious, that .those which 
the most powerful can barely render resoboahle^ Would be com- 
pletely resolved by a farther increase of insti'umental force.*' 

3. Besides the above, there is an immense variety of ncbulft. 
property so- called, which no telescopes have hitherto been able 
to resolve into stars, and which is supposed to be a species of 
matter diffused throughout infinite space, in various portions 
and degrees x>f condensation, and which, may', in the course of 
ages, be condensed into stars or starry systems. The folk>w- 

Q 
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ing is a description of some of the more remarkable Turieties 
of this class of nebulae. 

Fig. 43 represents a nebula of an elliptioal or spindle-lHce 
form. It is. visible to the naked eye in a clear faight, when 
the moon is absent, and has sometimes been mistaken for a 
small comet. It appears like a dull, cloudy, undefined spot 
upon the concave of the firmamenC, and has sometimes beeD~ 
compared to the light of a small candle shining through horn. 
Its central parts appear brightest, but its light gradually fades 
towards each extremity. A few small star? appear adjacent 
to it, and even within its boundaries, but it appears pretty 
evident that they have no immediate connexion with, the neb- 
ula. Ita form, as here delineated, may be seen with a tel- 
escope of moderate power, but no telescope' hitherto con-* 
structed, even with the highest powers that could be applied, 
has yet be^h sufficient^to resolve it into stars./ la si^ejitis ' 
nearly half a decree long, and 12 or 15 minutes broad. . Though 
the figure of th)s object appears oval, or elliptical, it is not un- 
likely that it is in teality nearly of a globular figure, and that 
its oval appearance, is owing to its position with regard to otir 
eye. This nebula is situated in the girdle of Andromeda, 
within a degree or two of the. star v of thatt constellationv It 
is about 16^ nearly west from AlmtLoch^ 9Xi^ 8° noifth by west 
of ilfcracA, with which, stars ;t forms nearly a right-angled 
triangle. It may be seen in a northwesterly direction in the 
evenings of .the months of January, February, and March, at 
a considerable elevation, ft comes to the meridian about the 
middle of November, at nine-o'clock in the evening Its right 
ascensioflvis O*" 33', and north declination 40° W. This 
nebula may be considered as a representative, on a large scale, 
of a nuwierous class of neb^ilae, which increase more or less in. 
density toward^ the central point. The representation of it 
in the plate is somewhat longer and narrower than it appears 
through a telescope magnifying 1^0 times. 

Fig. 44 represents a kind of elliptical nebula, with a vacancy 
of a lenticular form in the- centre. It is pretty evident that 
such nebula are in reality large rings, which appear of an oval 
or lenticular fprm iii consequence of their lying obliquely to 
our line of vision. This is undoubtedly a large starry system, 
comprising perhaps millions of. stars, at such a distance that 
their combined light appears only like a faint nebula. It prob- 
ably is not much unlike the form of oiir Milky Way in which 
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the 8UD is sitQEted. Its right ascension is 2*' 1^', sod liorth 
decl. 41^ 35'. It lies near y^ndromedss, or Almaachj abopt 
4^' to the eastward of that star, nearly in a line between it and 
Algols m i]^e head of lifleduda, and a^out I9°.east from the 
nebula represented in Fig. 43; ' ^. 

' Fig. 45 is a representation of an annular nebula, which 
may be seen with a telescope of moderate power. It does 
not occupy, so much spac^ in the heavens as the preceding 
nebulae, but it is well defined, apd has the appearance of a flat, 
solid ring. ^ ' It is not perfectly circular, but somewhat ellipti- 
cal, the conjugate axis of the ellipse being, to the transverse 
nearly in the proportion of 4 to 5. . The openmg occupies 
about half its diameter, and is not entirely dark^ but- filled up 
with a very, faint, hazy light uniformly spread over it. Its 
light is not of a pure mi)ky white, but is somewhat mottl/bd in 
its appearance ne,ar the exterior edge. This curious phenom- 
enon, like the' preceding, is doi^btiess an immense stellar sys* 
tern* situated at an immeasurable distance in the profundity of 
space. It is situated in the constellation of Lyra, exactly half 
Way between the stars j3 and y, so that its position may be 
found by common ^ observers without any difficulty. Its right 
ascension is \%^ 47', and north declination 32^ 49'.- The 
following cut (fig.46*) represents some of the principal sftars 
in the constellation of the Lyre., The largest star near the 
upper part is Vega^ a bright star of the first magnitude ; the 
. next larger star, south by east of which is p ; arid the other 
star of the same magnitude to the southeast is y ; between 
which is the annular nebula, about 7^° from Yega. 

Fig. 46 represents an object somewhat similar to the above. 
It is situated between the constellations Anser and^Cygnus, 
about 9J° south from the star /Oygni, and 17** east from the 
|)henomenon described above.* Its right ascension is 20'> 9', 

* It may not be improper here to remark, once ifbr ail, that th^ bearings 
or directions of the stare from one another, given here and in other parts 
of t^ie volume; are Strictly applicable only when the principal star, from 
which the bearings are stated, is on or near the meridian. When in 
other positions, they will appear, to a common observer, to have difler- 
ent bearings ; for example, the star Vega, or Lyra, in the above figure; 
when about 50° or 60°.pbove the western horizon, will appear at an 
equal altitude as the star j3, southwest by south of it ; and wl^en about 
30«* or 40* above the eastern horizon, the two stars will appear, the one 
directly above or below the other. This diJOrerence in the apparniu 
direpiions of the stars fronn each other is most observable in thtise which 
•re near the pole ; f)r example, the stars of tt)e Great Bear appear in one 
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andnortlvdeclination 30° 3'. It comes to the meridian about 
the lOlh of September, at nine o^cIock in the evening. 

The opposite page contains representations of several other 
kinds of nebulae, some of -which are extremely curious |ind 
singular. Fig. 47 is a ^ery singular and wonderful object. 
It has the ahape of a dumb-bell or hourglass of bright matter^ 
surrounded by a thio, hazy atmosphere ; the two connected 
hemispheres, and the spa^e which cohnects them» are beauti- 
ful and pretty bright. The oval is completed by a space on 
each side, which is more dim and hazy than the two hemi- 
spheres. The whole has an ovi^ form, like that of an oblate 
spberiod. The southern hemisphere is' somewhat denser than- 
th0 northern, and there are one or two stars in it. It app^rs 
evidently to be a dense collection of stars at an immeasurable 
distance from the region in which w^ reside, ^nd leads us to 
form an idea of the endless diversities of shape and form 
among those countless assemblages of stars with which the 

pirtof tlieir revQlation loest from the pole, and in another part of their 
eoarse east of it. These and other circumstanqes require to be attekfded 
to, in order to find particular stars by their bearings from one or mors 
principal ktan. 
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universe is replenished. This nebula is sitaiOed in right as- 
censipn 19^ 52\ north declination 22^ ]6'; in the breast of 
Anser et Vulpecula« about midway between Albireo in the 
Swan, and the principal stars of the Dolphin,- about three or 
.four degrees north of Sagitta, a st^r of the fourth magnitude. 

Fig. 48 is likewise a Very remarkable object. It consists 
of a bright round nucleus or central part, surrounded at a great 
distance by a nebulous ring. This ring appears split through 
nearly-the greater part of its circumference, the twd portions 
- of which being -separated at about an angle of 45^. This neb- 
ula lies near the remotest boundaries to whiclf our telescopes 
can carry us. It has never been resolved' into > stars by the 
highest powers that have yet been kpplied; but there is little 
doubt that it is a grand scheme of sidereal systems, perhaps 
exceeding o\ir Milky Way in nqmber and magnificence. It 
is, indeed, supposed to bear a moi[e striking iresetnblance to 
. the system of stars in which the sun is placed than any other 
object which has yet been discovered in the heavens, as may 
be perceived by turning to figure 39 (p. 166), which repre- 
sents Sir W. Herschel's scheme of the Milky' Way; and 
hence Sir John Herschel describes it as **'a brother system, 
bearing a real physical resemblance a.nd strong analogy of 
structure to our own.'* This object, dim and distant as it 
ttiay appear through our telescopes, and utterly invisible as it 
is' to the unassist^ eye, may be considered as a kind of uni- 
'Verse in itself, ten thousand times more grand and extensive 
than the whole creation was supposed ^o be in the infancy of 
^stronomy. Like the preceding nebula, it shows us what sin- 
gular varieties of structure are to be found in the systems 
which compose the universe, and, at the same time, it exhib- 
its a certain resemblance to another system of which we form 
a part ; and perhaps something similar, though not. precisely 
of the same form and arrangement, may be foubd in other 
parts of the sidereal heavfns. This phenomenon is siiuated 
near the back of Asterion, about five degrees south by west 
of Benetnascht the last star in the tail of the Great Bear ; be- 
tween which star and the nebula there is a small star of the 
fifth linsgnitude, nearer to the nebula than ' to Benetnasch. 
Its right ascension is 13>^ 32', and north declination 46^ 14'. 

Figures 49, 50, 52, 53, 54, 55, 56, 57, Und 68, represent 
some specimens of nebulous starst or of nebnl® connected 
with verv small start. ' 
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Fig. 49 shows a pebulosity, or something lil^e a nebulous 
stream, extending from one 6mall star to another, as if there 
was a communication between them. The next three figures 
are representations of similar phenomena. In fig. 52; the 
nebulous substance appears muth broader than in the others, 
though this may possibly be owing to the nebula in its greatest 
extent "being presented to our line of vision. ' . 

Figs, 54, 55, 56, are very ^m^ll stars, with faint and -small 
nebula attached to them in the shape of a puff. Fig: 57 is'a 
small star, Vvith a small, faint, fan-shaped nebulosity joined to 
it. Fig. 58 represents two considerable stars involved in a 
very" faint nebulosity of three or four minutes ' in extent. 
What this nebulous substance in reality is, or what connexion 
it may have with the stars whidh appear in its vicinity, it- is 
difficult to conjecture. It is a species of nebulie which does ^ 
not appear to be resolved into stars, and therefore may be 
regarded as a distinct luminous substance, diffused throughout 
the different regions of the universe, subserving some im* 
portant design^ in t^e physical economy of creation of which 
we are ignorant, • Specimens of some of these phenomena 
will be found in the following situations : 1. Right ascen- 
sion 20^ 58', north declination 11° 24' ; a little to the east of 
the cluster of stars called the Dolphin, 2. Right ascension 
8i» 46', north declination 549 25' ; about seven degrees north- 
west of the star Thela of the Great Bear., 3. Right ascen-. 
sion 12'» 51', i\orth declination ZfP 47' ; about four degrees 
south of the star Cor Carolij the principal star in the Grey- . 
hounds. 4. Right ascension 6*t|0', north declination 8® 63*; 
which is in the head of Monoceros, or the Unicom, about 
eleven degrees east of Betelguese, in the right shoulder of 
Orion, and about sev6n degrees due south Of y Gemini, which 
is in the left foot of one ofthe Twins. ■* 

Figs. 59 to '65 represent a few specimens of objects which 
come under the dtenomination of extensive diffusive nebulosi- 
ties. These pHenoniena vvere very little rwticed 4ill lately, 
and can only, be perceived by telescopes of large aperture, 
Which collect a great quantity of light. In adverting to one 
of these objects. Sir W. Herschel describes it as follows: 
*' Extreme taint branching nebulosity ; its whitishness is en- 
tirely of the milky kind, and it is brighter in three or^ four 
places than the rest ; the stars of the Milky Way are scattered 
x>vcr it in the same manner as Over the rest of the heavens. 
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Its extent in l^e parallel is nearly one degree and half, and i|i 
*he meridional direction about fifty-two minuties." It appears 
ifaaC this diffused nebulosity.is very extensive ; for, of fifty-two 
nebula of this description which had never been before ob- 
served, Herschel found thein to occupy no less than 159 
square degrees. A specimen of an extensive diffusive nebula 
of this description is represented in fig. 59. 

iSir W. Herschel has presented us with fourteen specimeni 
related to thisjclass, of what he terms nebulonties joined t9 
nebfUat one of which is represented in fig. 60, where a bright 
Del>ulous speck is connected with a faint nebulosity, which 
see'ms to proceed from it as'frdm a central point, increasing in 
breadth, in^ proportion to the distance, till it terminates in a 
kind of irregi^lar margin. Fig. 61 represents what is called a 
mdky. ruhvJuL with cmdensatiok^ It appears to be a rouiidish 
nebula, condensed towards the centhil parts. It is natural to 
suppose, when we see a. gradual ipctease of liffht, that there is 
a condensation of the substance which produces it in ^ 
space which app^^s brightest, or, at least; that the luminoua 
substance is auper in the bri^ter space. Some of the neb- 
ulosities of this class are not always extensively diffused, but 
are sometimes met vdth in detached collections, near to each 
other, but completely sep^Liate, as represented at a, ft, c, fig. 6S. 

A diffused nebulosity of this kind may be seen about six 
or seven degrees due east from the star Zeta Gygni, near the 
back or tail of Anser. Its right ascension is 20*' 38', and north 
declination 30° 6'. Another, wjiose right ascension is 20^ 49^, 
and north declination 3^1° 3\ is found about three or four de- 
grees northwest of Zeta, Gygni, and within two or three de- 
grees of the preceding. \ v 

Figures 63, 64» and 65 are representationsi of nebul» which 
ar6 brighter in more than one pli^e,^ which appearance is su^ 
posed to be owing to so many predominant seats of attrac- 
tion, owing to a superior preponderance of the nebulous m^t* 
ter in those places causing a division of it, from which w31 
' arise three or four distinct nebulo. * 

Fiffs. 66 to 71 are representations of nebula of variou8,4e- 
tcriptions. The' three upper figures, numbered 66, are nebubs 
that are suddenly much brighter in the middle, A nucleus to 
which these nebuks seem ito approach is considered as indi- 
cating consolidation ; and that, should we have x^son to c<MI- 
clude that a solid body cm be formed of iBondensed nebulovs 
R 
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matter, the nature of which has been, chiefly deduced from its. 
«l)ining quality, we may possibly be able to view it with re- 
spect to some other of its properties. The three figures, No. 
67, represent extended nebula and round nebuke^ that show 
the progress of condensation. These nebul» appear farther 
cohdensed than the preceding, and appear surrounded with the 
rarest nebulous matter, which,, not having as yet been consol- 
idated with the rest, remains expanded about the nucleus in 
the shape of a very extended atmosphere. The three figures 
in the third row from the top of the plate, ma.rked No. 68, 
and the first ^ure to the left hand of No.' 69, represent 
nebuls which are almost of a uniform light, and nebula? that 
draw progressively towards a period of final condensation. 
*' In the course of the ^dual condensation of the nebulous 
matter," s?y9 Sir W. Herschel, ** it may be expected that a 
time mu8t\pome when it pan no longer be compressed, and 
the only cause which we may ^suppose to^ put an end to the 
compression is, when the consolidated mass assumes hard- 
pess. . From the size of the nebuls, as we see them at pres- 
ent,, we cannot form an idea of the original bulk of the nebu- 
lous matter they contain ; but let us admit, for the sake of 
computation, that the nebulosity of a certaiji nebula, when it 
was in a state of diffusion, took up a space of ten minutes in 
every cubical direction of its expansion, then, as we now see 
it collected into d globular compass of less than one jfhinute, 
if. mutt of coul-se be more than 1900 times denser than it 
was in its original atate^ This proportion of density is more 
t^n'double that of water to air." 

The small nebulae represented in No. 70 are stellar nebula, 
whibh approach to the appearance of stars, and one or two of 
doubtful character. The four figures marked No. 71 repro- 
80nt separate views of the gradual condensation of the neb- 
ulous 8i|bstance. In these we may evidently perceive a 
striking jzradation in the light and brilliancy of the central 
ftais. The figure on the left-hand side represents an object 
nearly in its original state pf nebulosity ; the next tow^s the • 
r^ht spears considerably condensed towards the central 
parts ; the third figure represents a condensation still greater ; 
%nd the one on the right hand exhibits a condensation nearly 
complete, cgr a huffe TummOus body surrounded with a lucid 
atmosphere. Each of these is the representative of an exten- 
Hive ciasi of Oljects of this description. 



Digitized by CjOOQIC 



PLANETARY NfiBULiEU 195 



SscTiO!9 III. — On Planetary Nelmla. 

This designatioiL is given to a class of nebuls which bear a 
very n^r resemblance to planetary disks when seen through 
telescopes. But, -notwithstanding their planetary aspect, 
^me small remaining haziness, by which they are more or 
less surroiinded, evinces thieir nebulous origin. They are 
somewhat extraordinary objects, with round or slightly oval 
disks, in some instances quite sharply terminated, in others a 
little hazy 9t the borders, and of a light^ exactly, equable, or 
only a yery little mottled, which in some of them ap[NroAches 
in vividness to the light of actual planets. The following are 
some of Sir W. Herschel'^ remarks on these bodies :• If we 
shduld suppose them to be single stars with large diameters, 
we shaH find it difficult to account for their not being brighter, 
unless we should admit that the intrinsic light of some stars 
miay be very^ much inferior to that of the generality, which, 
however, can hardly be imagined to extend to such a degree. 
We might suppose theuk to be comets about their aphelion, if 
the brr^tnesi^ as well as magnitude of tbeor diameters did not 
oppose this idea; so that,^ after all, we cm hardly ^nd any 
hypothesis so probable as that -of their being nebulae ; but then 
they must consist of stars that are compressed and accumu- 
kted in the highest degree.. At a subseqqent period. Sir 
William remarks, *' When we reflept on the circumstances ^- 
eonnec^d with these bodies, we may conceive that, perhaps, 
in progress of time, these nebulae, which are ahready in a state 
of compression, may be still farther compressed, so as actually 
to become stars. It may be supposed that soUd bodies,' such 
as we suppose the stars to be, from the analogy of their light 
with that pf our «un when seen at the distance of the stars, 
ean hardly be formed of a aondensation of nebulous matter ; 
but if the immensity of it required to fill a cubical space which 
wtU measure ten ihinutes, when seen at 4he distance 6i a star 
of the eighth or ninth magnitude, is well considered^ and. 
properly compared with the very small angle our. sun would 
subtend at the same distance, no degr^ of rarity of the nebu- 
lous matter to whifeh We have recourse can be any objection 
to the solidity required .for the construction of « body of equal 
magnitude with our sun." 

The nature of these nebulae is involved in considerable dark- 
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neat and mystery. As in the case of some of the dther spe- 
cies of thesd phenomena, so in this, the mind feels tinaUe to 
ftirm any definite or satisfactory conceptions on the subject. 
The following remarks 6f Sir J. Herachel comprise most 
of what can ^stated, in the mean time, on this subject: 
** Whatever be their nature, they must be of enormous mag- . 
, nitude. One of them is to be fopnd in the parallel of v Aqua- 
rii^ and about five miniites preceding that star. Its apparent 
diameter Is about twenty seconds. Another, in the constellit- 
tion Andromeda, presents a visible disk of twelve seconds 
perfectly defined and round. Granting these objects to be 
^tally distant from us with the stars, their real dimensions 
must be such as would fill, on the lowest computation, th€ 
wh&le orbit of Uranus. It is no less evident that, \{ theyj|>e 
siolid bodies of a solar fiature, the intrinsic splendour of their 
surfaces must be ailmost infinitely inferior to that of the son's. 
A circular portion of the ^ud's disk, subte^dii^ ^n^ angle of 
twenty seconds, would give a light equal to lOO/u// nooiw, 
while the objects in question aro hardly, if at all, discernible with 
the naked eye. The uniformity of their disks, and their want of 
apparent central condensation, would certainly augur their light 
to be merely superficial, and in the nature of a hollow superficial 
shell ;. but whether filled with solid or ^eous matter, or alto- 
gether empty, ic would be a waste of time to conjecture." 

In this description there is notlnng which strikes the mind 
with such astonishment as the enornunU magnitude of ^ these 
l^anetary nebulas. A globular body which would fill the orbit 
of Uranus would contain 24,439,081,600,000,000,000,000,- 
000,000, or more than twenty-four thousand qudrti^itu oi 
solid miles. The solid contents of the sun is about^7,000,- 
000,000,900,000, or thrde hundred and fifty-seven thousand 
biUufns of cubical miles. If ^e fbnner number be divided 1^ 
the latter, the quotient will be 68,428,800,000, showing that 
the nebula in question would contain within its,circumf^nca 
sixty-eight thousand, four hundred and twenty-eight )niIlions» 
and eight hundred thousand globes as large as the 89N. A 
body of such a bulk ia^ore tlmn thirty-four billions, two hun- 
dred thousand millioiis of times larger than all the primary 
pUnets and their satellites which belong to our syMem. What 
is the .special destination of such huge masses of matter, or 
what important designs they subserve in the physical and 
moral anaDgements of the Governor of the universe, it is be^ 



Digitized by CjOOQIC 



POSITIONS OF PLANETARY NEJBULiE. 197 

yond our power, in the mean lime, to form even a probable 
conjecture. Future generations may perhaps be enabled to 
throw some light on ihis subject, though it is probable thit 
the nature, properties, and ultimate designs of many such ob- 
jects will only be fully disclosed throughout the revolutions of 
that interminable duration which succeeds the ^ort span of 
human existence ; but of this we may rest assured, that they 
are not useless masses of materials in the universe, but are 
subservient to purposes worthy of Him whose wisdom is. in- 
finite and whose ijnderstanding is unsearchable. 

The four figures towards the right hand of the plate, marked 
No. 69, represe^jt some specimens of planetary nebulae. One 
of those bodies may be seen near the star v Aquarii, as abovB 
stated. Its right ascension is nearly SO** 52', a«d its south 
declination about ' 12*^ 26'. It lies north ^y west of the star 
Detuh Algedu at the distance of about ten degrees. Other 
nebulae of this description may be found near the following 
stars: 3 p Sagittae, 14 Andromeda, 63 b Crateris, 61 ^ Sa- 
gittaa, 10 Oamelopardus, 36 Ursae Majofis, ^ Navis, and 6 
Draconis. About three minutes west from the star 16 c Cygni 
the following phenomen0n is found: A bright point a little 
ejLtended, like two points close to each other. It is as bright 
as a star of the eighth or ninth magnitude, surrounded by- a very 
bright milky nebulosity, suddenly terminated, having the ap- 
j>earance of a planetary nebula with a lucid centre. The bor- 
der is not well defined ; it is perfectly round, and about, one 
minute and thirty seconds in diameter. This is a beautiful 
phenomenon, and of a middle species between the planetary 
uebuls and nebulous stars. 

Sir John -Herschel, during hisj^te residence at the 'Cape or 
Good Hope, iis said to have discovered several new and sin- 
gular objects in the southern hemisphere, some of them bear- 
ing a certain relation to the objects now described ; among 
others, he is said td haVe detected a beautiful planetary nebula, 
which presents a perfectly sharp,, well-defined disk of uniform 
brightness, exhibiting the exact appearance of a small planet 
with a satellite near its margin. The regular compactness 
and globular form of such objects seem to indicate that they 
are bodies sui gen6tiSf neither collections of distinct stars nor 
exactly of the s^me nature with the other masses of nebulous 
matter dispersed through the heavens^ They seem to present 
a view of an immense system alre^y completed, but of what 
R2 
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Mture it would be T«in to conjecture. AnotHer phenomeDon 
of this kinid is stated as bein? of an extrabrdioaiy' nature, oi> 
account of the blue colour which its light exhibits. He has . 
likewise discovered a close double star involved in the centre 
of a nebulous atmosphere, which is considered as a new and 
singular object. 

SicTiow IV. — On the nebula in Orion, 

One of the largest and most remaifkable nebuls in the 
heavens is that which is found in the constellation of Orion. 
When a common observe]^ looks at that constellation, the. first 
object that arrests his attention is the three t)ril}iant stars equi- 
distant from each other in, a straight Ime, which is called the 
belt of Orion. Immediately below these, h)M>git>g ^own, as it 
were, from the niiddle of the belt, three small stars at nearly 
equal -distances are perceived, which are termed the sword. 
On .directing the naked eye to the middle star of the three, 
the observer perceives something that has the appearance of 
ff small star, but not well defined; this is the great nebula of 
Orion ; of which, however, he can form no definite conception 
tiU his eye be assisted by Optical instruments. With a com- 
mon one-foot pocket achromatic telescope the nebulosity may 
be plainly perceived ; but the higher the magnifying power, 
and the larger the aperture of the objeet glass, the more brill- 
iant and distinct does, this phenomenon appear, along with a 
number of small stars connected with it, wnich are quite in- 
visible to the unassisted eye. 

The first who discovered, this phenomenon wis the cele- 
brated Huygens, who gave the following^^ description of it in 
his Systema Saturnium: "Astronomers place three stars 
close to each other in the sword .of Orion ; and when I viewed 
the middlefmost with a telescope in the jear 1B56, there ap.* 
peared, in t^e place of that one, twelve other ^tars ; among 
these, three that almost touch each other, and four more 
besides appeared twinkling as throush a cloud, so that the 
space about them seemed much brighter than the rest of the 
heavens, which appearing wholly blackish, by reason of the 
fair weather, was seen as through a certain opening, through 
which one had a firee view into another region which was more 
enlightened. I have firequently observed the same appearance 
in the same plac^ without any alteration ; so that it is bkety 
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that thif wonder, ^batOTer it may be in itself, has been there 
from all times ; but I never took notice of anything like it 
among the rest of the fizQd stars.'* 

Fig. T2 exhibits a view of this phenomenon as seen by Dr. 
Long in 1741 with a seTenteen-feet refracting telescope, which 
appears exactly of the same shape as originally delineated by 
Huyg^ns ; but the apparent magnitudes of the stars connected 
with it are more accurately shown than in the engraved delin- 
eation of Huygens. Dr. Long says that, the luminous space 
has sometimes appeared to him netvrly of the same shape as 
the figure which is formed by the seven stars within it. . Fig. 
73 represents the same nebula, as seen by Sir W. Herscbel 
m the year 1774 and in 181^1. Its shape appears considera- 
bly different from the delineations of Huygens and Dn L6ng ; 
but the stars within and around it, which are common to both 
delineations, appear nearly in the same relative positions; Sir 
John Herscbel has given a representation of this nebula, as 
Tiewed through the twenty-feet reflector at Slough, which ap- 
peara considerably different from the figures to which I have 
refened. I have frequently viewed this phenomenon with 
telescopes of different s^ces, particularly with a six feet and a 
half ac|hromatic, having an aperture of four inches diameter, 
and which showed sidereal objects with great brilliancy and 
distinctness ; but the shape of the object appeared more nearly 
resembling Dr. Long*t representation (hg. 72) than any other 
delineation I have seen. A fourth star was distinctly seen in 
addition to the three represented by Dr. Long near the l)ead 
of the opening; but smaller than the other three, and ^forming 
with them a small irregular square. The three other stars^ 
instead of being toitkin the one side of the pebula, as repre- 
sented in both the figures, appeared quite beyond it, but near-^ 
ly in a line with its margin. Whether^this was owing to the 
inaccuracy of the delineation or to the actual change of the 
nebula I do not pretend to determine. The left-hand branch 
of the nebula likewise appeared considerably longer than here 
represented ; but I cannot pretend to say what the appearance 
may be as^en through a twenty-feet reflecting telescope. 

In forming a proper conception qf this object, it is of some 
importance to ascertain the exact appearance it has presented 
at different periods, and whether there be reason to conclude 
that it has been subject to changes. The following is Sir J. 
Herscbers description of this phenomenon : 
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' ** I know not how to describe it better than by eonipitriiig 
it with a curdling liquid, or a surface strewed over with flockfe 
of wool, or, to the breaking up of a mackerel sky, when the 
clouds of which it consists be^in to assume a cirrhous appear- 
ance. It is not Very unlike, the motthng of the sun^s disk, 
only, if I Inay so express myself, the grain is much coarser 
and the intervals darker, and the floccoti, instead of being gen- 
erally round, are drawn into little wisps. They present, how- 
ever, an appearance of being composed of stars, and their as- 
pect is altogether different from that of resolvable nebulas. In 
the latter we fancy by glimpses.that we see stars, or that, could 
we strain our sight a hltie more, we would see them; but the 
former suggests no idea of stars, but rather of something quite 
distinct from th^fm."- . 

The following are some of Sir W. HerschePs remarks on 
this nebula, and on the stars, with which it is. connected ; 

" In the year 1774, the 4th of March, I observed the nebu- 
lous star which is the 43d of the Cofinoissance des Temps ^ 
and is not many minutes north of the great nebula: but at 
the same time I also took notice of two similar^ but much 
smaller, nebulous stars, one on each side of the large one, and 
at nearly e^ual distances from it. {See fig. 73, &c.) In 
1783 I examined the nebulous star* and found it to be faint- 
ly Surrounded with a circular glory of whitish nebulosiity, faint- 
ly joining it to the great nebulae. About the latter ehd of that 
year I remarkied that it was not equally surrounded, but most 
nebulous towards the south. In 1784 I began to entertain 
an opinioti that the star was not connected with the nebulos- 
ity of^the great nebulae of Orion, but was one of those which 
are scattered over that pari of the heavens. In 1801, 1806, 
and 1810, this opinion was fully confirmed by the gradual 
change which happened in that great nebulae to which the neb- 
ulosity surn>unding the star belong's ; for the intensity of light 
about the- nebulous star had by this time bieen considerably 
reduced by the attenuation or dissipation of the nebulous mat* 
ter, and it seemed now to be pretty evident that the- star is fxt 
Ijehiud the nebulous matter, and that, consequently, its light in 
passing through it is scattered and deflected so as to produce 
the appearance! of a nebulous star.*' . . . . " When I viewed 
this interesting X)bject in December, 1810, Idirected my at* 
tention particularly to the two nebulous stars by the sides of 
the larg^ one,^ and found th^y were perfectly ^e from every 
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QebiilQU9 fippeKnince,-wfaic)i confirmed not only-^y former 
surmtsovof the sreat attenuation of the nebulosity, but alto 
proved that theur former nebulous appearance had been en 
tirely the effect of the passage of their feeble light through th 
nebulous matter spread out before them. The' 19th of J^n 
uary, 1811, 1 had another, critical examination of the same ob- 
ject, in a very clear view, througlf the forty-feet telescope ; 
but, notwithstanding the su|>erior light of this instrument, IcOuld 
not perceive any remains of nebulosity about the two small 
stars, which were perfectly clear, and in the same situation 
where, about thtrty-seven years before, liiad seen them in- 
^ volved in nebulosity. If, then, the light p/ these three stars 
is thus proved to have undergone a visible modification in its 
passage through the^nebulous matter, it fblldws that its situa-c 
tion among tho stars 4s less distant from jus than the largest 
of the three, which I suppose to be of the eighth or ninth mag- 
nitude. The farthest distance, therefore, at which we can 
place the faintest : part of the great nebula in Orion, to which 
the nebulosity surrounding the star belongs, cannot well ex- 
ceed the regibn oC the stars of the seventh or Eighth mag- 
nitude.'* 

From these observations it wonld appear that the nebu^ 
losities connected With the great nebula are subject , to cer- 
tain c lunges, and that its distance from our system is less than 
that of stars of tj^e eighth magnitude, sincea^Mrtion of the neb^ 
ulous matter mterpoaes between our -sight and stars of this de- 
fcription. But this diiSttance mast be very great. If stars of the 
eighth magnitude are to be considered at an average ^i eight ^ 
times farther distant than those -of the first, then this nebula 
cannot be supposed to be less than 320,OQO,000,00(>,000, or 
three hundred and twenty billiqns of miles from the eurth. 
If its diameter at this distance subtend an angle of ^n min- 
utes, which it nearly does, its magnUude niust be iHterly in- 
conceivable. It has been cabulated that it must exceed 
a;OOU.OOO,OOO,OO0,OOO,OOO, or two trillions of times the di* 
mensions of the «un, vast and nicomprehensible ae the^ di- 
mensions are. \"'' 

This nebula haa never yet beea received into stars by the 
highest powers of the telescope that have yejt been applied ; 
nor is there any reason tOibelieve that it consist^ of a syittm 
of stars, as is the case with many other nebula) which appear 
much smaller, and are evidently m^n distant. It is therefore, 
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in all pr6babilit]F» a matt .of t^^himinout matter not yet fonn- 
ed into any system or systems, but of what nature it would be 
Tain to conjecture. Whether it is more condensed than when 
it was first observed nearly two hundred yesis ^, as some 
have conjectured, or whether any-portions of it Save shifted 
their ^sition, as seems to have been the opinion ^f Sir W. 
Herschel from the observations above stated, appears, on the 
whole* somewhat uncertain. On this point* Sir J. Herscher 

• makes the following remarks : " Several astronomers, on com- 
paring- ^s nebula with the figures of it handed down to us by 
Its discoverer, Huycens, have concluded thatsits form has un- 
dergone a perceptible change; but when it is considered how 
difl&ult it is to represent such an object duly, and how en- 
tirely its appearance will differ even m the same telescope, 

. according to the clearness of the air or other temporary causes, 
we should readily admit that we have no evidence ef change 
that can be relied on." 

The phenomenon we have now been contemplating is cal- 
culated to suffgest a train 6f reflections and inquiries : Y/lat 
is the grand design in the system of nature' of such an im- 
mense mass of luminosity— « mass of luminoua matter to 
which ^e whole solar system is but only as a point — a mass 
at least twenty -nine millions of times l|iger than a globe 
which would fill the orbit of UrantuJ^ Is it in a state of 
perfection completely answering the ultinkate end of its crea 
tion, and will it remain for ever in that state ?. Or is it only 

' a chaotic mass of materials progressing towards some glorious 
consummation in the future ages of eternity, when worlds and 
systems will be evolved from the chances and revolutions 
now going forward within its boundaries! Or may we sup- 
pose that a luminosity of so vast extent serves the purpose of 
a ^ousand suns to ten thousand of opaque globes which re- 
volve within its wide circumfteence t Considering the diver- 
sified methods of Divine operation, and the vast variety of 
modes by which worlds are arranged and enlightened, it is not j 
impossible, nor ^ven improbable, that numerous worlds miay be ' 
in Uiis way illuminated with a perpetual knd uninterrupted day. 
As there appeat to be worlds connected with one sun, with 
two, with three, ai^d even more suns, so there may be thou- 
sands of worlds cheered and illuminated without such t sun ss 

- *fi^pafelO0. 
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•on, and with an effulgence of light which is conamqin to thrak 
mU. But on these points we eball never be able to arriTe at 
certainty so long as we sojourn in this sublunary sphere. 
Suffice it to say, that such an enormous mass of luminoni 
matter was n0 created in rain, but serves a purpose iii the 
•Divine arrangements corresponding to its magnitude and the 
nature of its luminosity, and tolhe wisdgm and intelligence of 
Him whose power brodght it into ei^istence.. . It doubtleet 
subserves some important purpose, ^ven at the present- mo- 
ment, t6 worlds and beings within the range of its influence. 
Were we placed as near It as one half the distance of the 
nearest star, great as that distance is, from such .a point it 
would exhibit an e0ulgence approximating to that of the sus; 
and to beings at mucn nearer distances it would fill a large 
portion of thd sky, and Appear 'with a splendour inexpressible. 
But the idtimate design of such an "^object, in all its bearings 
and relations, may perhaps remain to be evolved during the 
future a^es of an interminable existence ; and, like many other 
objects m the distant spaces of creation, it excites in thenrind 
« longing, desire to behold the splendid and mysterious scenea 
t>f the universe a little more upfold^. ' 

SsoTiov y.^ — On the N^ular HyfothenM. . '" 

I have Already stated that the nebuto may i)e amin|ed into 
two classes, the resolvable and^ the irre»0lvable. When Sir 
W. Herschel commenced his observations on the nebuloQtt 
part of the heavens, aikl for several years, afterward^ he wta 
disposed to consider the nebutss in general to' be no ether than 
clusters of stars disguised by their very great distance ; hot 
a long experiefiee <md betteir acquaintance with the nature oif 
nebofis convinced him that such a principle ought not to be 
universally aclmitted, although a duster df stars' may undoubt- 
edly assume a nobulous appearance when it is too remote for 
us to disceqv the etars of which it is composed. When ho 
perceived ^hat additional light had no offset in resolving car- 
tain nebula into stars, he was forced to the eondosioq that, 
thouffh milky nebula may contain stars, yet there are also 
nebulosities which are not composed of them nor immediately 
connected with them. 

Hence astronomers have been eonstttined to admit ^ mi- 
ietenee of a certain species of ibe lumioMi miMMr, diatiiiel 
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from Btai9, or I^DOtt, or any other matenals ezitCing Ytoond 
us, w|ik:h is diffused in immense masseft throoghout the spaces 
of the universe. The large nebula in Oi^n, described above, 
is conslderipd^as one of the most striking evidences that such 
& substance is distributed threaghoiit the sidereal regions ; for 
the whole light and power of Hejrschers forty-feet, telescope, 
' though four feet in aperture, was insufficient to resolve it into 
•tars^ although from certain circumstances it appeiars tor be 
qne of the nearest, as it is one of the brightest,. of those nebu- 
lous masses. It has therefore become a subject of interesting 
inquiry, ^< What ard those huge masses of unformed matter 
we call the nebul»1 and^what purposes da they serve ii^ the 
economy of creation f' . . 

It is an opinion now very generally Witertained, that the 
•elf-luminous matter to which we refer is the chaotic materials 
out of which new sun8X)r worlds may be formed', and. that it 
is gradually concentrating itself by the effect of its own gra^- 
itv, and of the circular motions -of which it may be 8U8cept»> 
ble, into denser masses, so. as vQtnnately to effect.the arrang«^ 
ment and establishment of sidereal systems. II is argued that 
^is opinion' is 'highly probable, from the consideration that 
we find the ^ebuls m almost every stage of condensation. 
Siuch nebulsB. as are represented in fi^es 69 and 62 are 
viewed as consisting of niebulous matter m its rudest and most 
chaotic state; and figtires 63» 64, 65, and also figures 66, 
67, 68, .as similar matter in a state of progress towards cod- 
detisatien. The four fisures marked ^71 are considered as 
^specimens of this gradual condensation, in wluch the progress 
m^y be traced from the leflt-hand figure to the right. It has 
even been maintained by some-lat<$ writers on this subject, that 
this^ in ail probability, is the mode in which the different sys- 
tems of the universe were.gr^ually brotight into the state in 
which we no^ behold them, and that the sun and planets ol" 
the , system to which we belong derived their origin from a 
similar cause; and it has likewise beto attempted to connect 
the geok>gical changes in tbe^ structure of our globe with the 
operation of a principle or law by which such a thin, filmy 
substance as a nebula was condensed into such a heterogene- 
ous mass of solidity as we^find in the constitution of the tpv- 
laqueous globe; and it has been insinuated that the zodiacal 
liffht^ is a portion of the original nebula of wjiich the ^un and 
puuiete w«n foymed, and a |N»siim{>tiyo ovidenco that tht 
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Mbolw ^ypotbesis it true. According tp thtee IbMmei, ^tlie 
tun it ttiU to b^ contidered at a nebulpas ttar in a high ttata 
of condensation, and may exhibit tuchan ai4>earance when 
viewed from a neighbouring ayttem. 

Such cpnclusions, to say the least, mt^ obvioutly premature. 
We know too little, in the mci^n time^ of .the nature of that 
nebulous matter which is dispersed through the heavens, or of 
the motions with which its particles may be endued, ^o be 
able to deterfnine.its susceptibility of being condensed and ar« 
nuiged into suns and planets. We ha^e never yet 4een tht 
tame nebuja progressing fi^om one stage of condensation to 
another, from' a chaotic to a state of orsanizationr; nor is it 
hkeiy we ever shall, even supposing the hypothesis-to be well* 
founded, as an indefinite number of years, or even of aget, 
must be requisite before* such a. revolution can be accom- 
plished. 'Yet the observations of future astronomers on thit 
department of the .sidereal heavens may tend to tl^ow sonio 
additional light on this. mysterious subject. 

It forms tio conclusive . argument, however, against this hy- 
pothesis, that it is di^cuit .to conceive how a fluid of a nature 
to app^ently rare can ever be condensed to the hardness of 
a planet or a sun ; fotr if we suppose a nebulosity in its most 
diffused state to be twenty minutes in diameter, and to be 
compressed by central attraction and rotary motion till it b«- 
cdme only one minute in diameter^ the ratio of its densit)r in 
the latter state compared with that of the former would be at 
eight thousand to one, since spheres are taeach other as the- 
cubes of their diameters. Suppose its density. id the iiipt 
state were equal to that of atmospheric aur; its density, when 
compressed, in. the proportion tiipposed, would he nine tinlet 
heavier than veater, which is nearly equal to the Weight of 
tilver, and^ t^yice the. average densijty of our ^Idhe ;'bi/t if 
tuch a process be going -on in any of these bodies, numerous 
ages must elapse before such a consolidation can be effected, 
for no sensible change appears to have taken place during the 
period in which such bodies have come underour observation. 

No^ do we conceive Uiat this hypothesis is mconsist^nt 
with what we know ofthetttributes and operations of the AU 
mighty ; for all the movements and changes going on in Our teiw 
restrial system and throughout the universe, are the.efiects ot 
certain laws unpressed i:^Q>matWA>y the hand of the Crea- 
tor, by the unifomi operation of which hit wite and beneficent 
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4imgn tre iceompKriMd. If, then, it ibrtm t part of hit de- 
ligns that new wuim and syvtems shall be formed to diversify 
Ite apaces of kaamensity, and if he bae created huge masses of 
•Qbtile lumini9us matler, and endued them with" certain ^aTi- 
t•t^lg pow^ra and rotary motions for this purpose^ hie a(- 
Mighty agency an^ infinite wisdom may be as clearly and mag- 
■ificentty displayed in thie oase mm if a system of worlds, com- 
plete^ owanizod, we^ ta start into existence in a moment. 
Perhaps tSe gradeal evolution of his designs in such a cas^ 
might afibid matter of admiration apd enjoyment to certain or- 
ders ef superior beings who are privileged to take a near view 
wt such stupendous operatiohs. But, supposing such physical 
piocesses going fwward, we must necessarily admit that a 
4ir€et interferenci ■ of th§ Deity is neeenary before such 
vtorliM, after being organixed, can he rejpUnitMd tdiih inhabi- 
ia$U8 ; fyi matter -and motion, by whatever laws they may he 
directed, cannot be supposed to product the organization of m 
plant or an animal, much less of a rational being, whose in- 
toBectnal jxineiple and faculties miist be ccfmmunieated by 
the immediate *> inspiration of the Almighty.** To suppose 
otfaerwke wool^ he virtually to adopts species of atheism. 

All that we require on tlus point is some more direct and 
decisive piroo^ pf ihe validity of the hypothesis we are now 
canaidering ; and, till mxth proefa be elicited, we are hot war- 
hinted to enter into particular' speculations, and to speak with 
•o^ niuch confidence oA the subject as certain the<^ts have 
lately done. Sir John H^rs^hel, who has paid more attention 
to thia subjeet^^mnd made more accurate observations on the 
nebuHa.than almost ^ny other individual, is far from being 
eonfideoit, and speaka with becoming hesitation and modesty 
in relation to tJbis hypothesis. " If it be true," says he, '^'that 
M phosphotescetit er self-luminous matter exists, disseminated 
thiaugh. extensive regions of ^pacQ in the manner of a cloud 
or ibg-*now assuming capricious shapes like actual clouds 
drifted by the wind, aiftd now contnustinff 4tsetf lik^ a cometio 
atmosphere iround particular stars — what, we naturally aeki 
i« the nature «nd destination of this nebuloos^ matter 1 Is it 
abaorhed by the' stars tn whose neighbourhood it is found to 
funiisb, by its condensation; their supply of light and heati 
or is it pxogressively concentrating itself by the efiectof its 
own gi^vity into masses, i|nd so laying the foundation of new 
•ideitel ^yetema at of insidteted stars 1 .It is easier to frth 
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pound Muck piiitiow than to offer any probahU reply ta them. 
Meanwhile) appeal to £uit, by the metlM>d of cohatant and dili- 
gent o/bservation, is open to as ; and as the double stars haye 
yielded to this style of questioning, and disclosed a seiies ol 
relations of the most intelligible and interesting description, 
we may reasonably hope that the assidaous study of th6 neb« 
uhe will ere loi^ lead to some clearer understanding of their 
intimate nature." . 

^ Qn the whole, the nebulae, whether resolvable or irresolva- 
ble, open to view an itoexhaustible field of contemplation and 
wonderr- By far tl^e greater part of the nebuls are undoubt- 
edly clusters of stars, some of them,.p)erhaps, containing as 
many millions as. our Milky Way, and eocupying a space in 
the tracts of immensity whith<imagtnation can never fathom i 
but a consideral)le proportion of these bodies evidently appesr 
"^to be masses of self-luminous substances, without any indica- 
tion pf beiiig^ formed into organized systems ; and how enor- 
mous must be the extent of most of those -masses, and how 
vast the regions pf ^pace which they- fill! If every one of 
these bodies be only one half the si^e of the great nebula in 
Orion,' what a prodigious mass of mattei; must they contain, 
an4 ^^t immense mce must hundreds a^ thousands of 
them occupy I To limited minds such as ours, such spaces 
appear, as approximating to infinity^ and all our previous ideas 
of the amplitiiide of planetary systemf sink into something ap- 
proaching to inaniQr. Whatever purposes these immense 
masses of matter may serve uxMler the adcpinistration orinfi- 
nite Wisdom, certain it is thej/ exist not in vam. They ac- 
complish designs worthy, of ^e plans of Divine Intellkence, 
and have doAtless a relation, in one respect or another, to 
the eBJoymeata of intelligent beines ; but the full develop- 
ment of the plan^ and agencies of the J)eHy in this and m 
many other parts of the ecoilomy of the universe, must' be 
copsideredas reserve for another and a future scene of exist- 



' SionON VI. — Liitt of some of the Larger NdmUt. 
For the sake, of those who wisb to inspect some of the neb- 
ulons bodies by means of telescopes, I have subjoined the 
ibllowinf list fr^m Messier*s Catalogue, along with the taoto 
lacmit observations of Sir W. Herschel. The right ascen- 
•ions and declinations are given in degrees and minutes, by 
89 
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^MA the plteQa of these bodies may be very nearly foiad oa. 
aeelfetkl globe; If it be judged expedient to reduce tbe de- 
trees and minutes of right ascension to tvau, it may be done 
Ij the ibUowmff rules i Dtride tbe nember of dcjgree by 16, 
the qnetieot is hows ^ and the remainder reduced to miwites, 
md divided by^lS, sivei^ the minutes^ d^, of4ime : er^ mol- 
tbly the kiten nomber of degree* and.Bunutesby 4, and di* 
yoM the dejg[ree8'in the product by 60, the qoelaent is boors, 
and thd remainder minutes, dbe. Tfaos, 830^ IT is equal to 
tl hems, SI minutes, aiMl 8 seconds of- time. 

In the fbllowmg list, R. A. means right asceosion ; dee., 
declination; S., sooth; N.,^nortb; diam., diameter of the ob» 
jed, which is ei p f o ssed in minutes ef a degvee. 
1. R.A. 9QP C 33" ; dec. N. 2lo 45' t7" ; ibove the BulTs 

soothera horn west of the star C* this consists of a whitish 

l^t, elenffated like the flame of a taper : it exhibited a 

mottled n^ulosity to Sir W. Herschel. 
t. R.A. 9909 IT 5 dec. S. 1<* 4r ; diam. 4' ; in the head of 

Aquarius, near the 24th star : it appears like tbe mkleus 

of a comet, surrounded with a' huge round nebula : Sir 

W. Herschel resolved it into stars. 
S. R,A. tfnT' 51' ir ; dec. N. 29^ ST 57"; diim. 9'; be- 

tween Arctorus.and Cor Caroli : it is round, bright in the 

centre, and fodes away ^dually : it exhibited # mottled 

nebulosity to Sir W. Herschel. 

4. RA. 34y> 1«' 26"; dec. S. 25° 55* 4D"; diam. tf; 
near Antares : a mass of stars. ' ^ 

5. R.A. 226<> 39f ; dec. N. f^ bT; diam. 3* ; near 6 Ser- 
nent : a round nebula, resolved int^ stars by Sir W, Her- 
schel. 

t, R.A. 261<»^ l** 99^; dec. S. 999 W 34" ; diam. 15 ; be- 
tweep the bow of Sagittarius and the tail of Scorpio : a 
mass of smalF stars. 

T R.A. ««4« 30* 24" ; dec. S. 34« 4^ 34*^; cham. 3(K : • 
mtfss of small stars near the preceding. ^ 

8. RA. 267<» 29' 30"; dec. S, 24° 21'; diam. SO*; be- 
tvreen the bow of Sagitt^ritis and the right fciot^of Ophio- 
ehn* : an elongated mass 6f stale. ' Near thie maas iethe 
9tb of Sagittarius, ^s^iich is encircled with a faint hghl. 

9. R.A.S56<> 20|'; dee. S. 18<> I3'36"; diam.d'; »thn 
light leg of Ophiochus : toimd and faint, hot MmAmi bv 
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10. R.A. t61« irt"; dec. S. 80» 4!^; ^m. 4^ in thft 
ghpdle DMr 30 Opbiiicbas : a fine &n4 roand nebuU, resolfcd 
into ttam by Sir W. ilwsbhel. 

11. R.A. t79^ 35' 43" ; d«c. S, 8® 31'; diam. 4'; neer K 
AntincHia : a mass o^ mai^ fUrs, mized'with a faint light. 

12. R.A. a48^ 48' ; dec. S. 2° 30^' ; diain. y; between 
the arm end l6ft aide of Ophiuishtia : ronnd and faint : near 
it is -a star of, the nindi magnitude ; resolved into stars by 
Sir W. Herscbel. ' " 

18. R.A; 24ao.ir48^; dec N. 86? 64' 44"; diam. 6*; in 
thegiidte of Heieules, between two stan of the ^i^th 
magnitude : rpund, and bright in the middle, resolved mtp 
Hws fay Sir W. Herschel. , ~ 

U.vItA. 261» m'' ; dec. a 39 5* 45"; diam. r; in the 
drapery over the right arm of-Ophiuchos : round and faint : 
near a star of the nnkth magnitude : resolved into stars by 
Sir W. Herschel. -r - ' 

16. R.A. 819<» 40^; dec N. 10° 40'; diam. 8' i, between 
Ihe head of Pegasna^and that of the Little Horse: round, 
and bright in the centre : resolved, into stars by Svt W. 
jiMTsofael. ^ ... 

16. R. A. 271° 16'; dee. N. IS* 61' 44"; diam. 8'; near 
the Ser{)ent*s 4ail : a masa of small stars, railed with a ftint 
light : resolved by Sir W. Herschel, - " 

17. R.A. 27lo 46^48"; dec. S, 16<> 14' 44f ; diam. 5'; 
north of the bow of Sagittarius : a train of faint lights with 
stars. ■ * ■ ■ 

18. RJ^. 271<^84'; dee. 8. IT® 18^; diam. 5'; above the 
preceding : a maaa of small stars, surrounded wi^ nebu- 
losity, 

19l R.A. 258<> 1' 46";,dec. a 25* 64' 46'*; diam. 8'; be- 
tween Scorpio and> the right loot of Qphiuchosi round, and 
resolved into siara by Sir W. Herschel. 

W R.A. 267«> 4' 6"; dec. S. 22® 6y 10"; between the 
bow of Sagittarius aiid right foot of Ophiochus : a masA of 
atara of the eighth and ninth magnitudes, surround^ wHh 
nebulosity. 

21. KJi. 287® 81' 86'^; ^ee. S. 2!^ ZV 25"; diam. «'? 
near 11 Sagittuius : aimilar to tlie preeeding. 

22. RA. 276^ 28' 89"; dec/S. 24*6' 11"; &m. 16'} near 
86 Sagittaiini : imuid, and leeohred mto stars by Sir W. 
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23. R.A. «65*» 4,r W ; dec. S. 18« 4«' 65-'; diam. !<> 30 ; 
Dear 06 Ophiucbus : a maw of start very near each other./ 

24. H.A. 270<' 26' ; dec. S. IS^" 26'; near end of the bow 
. of Sagittarras in the Milky Way : great nebulosity con- 
taining several stars ; the light it divided into several f»ait8. 

25. R. A. 274* 25'; dec. S. 19° 6'; dUm..l6'; near pre^ 
.ceding, near 21 Sagittarius : a masa of small stars. . 

26. R,A. 278«^ 5' 22^'; dec. 9- 9° 38' 14"; diaoL 2'; near 
n and 6 Antindus : a mass of small stars. 

27. R.A. 297° 21' 41" ; dec. N. 22° 4' ; diam. 4' ; near 
14 of the Fox : oval : it etzhibited a mottled nebulosity to 
Sir W. Herschel. ^ 

28. R.A. 272"^ 29^: dec. S. 24 6r i.diam. 2'; a degiee 
. fW>m ^ Sagittarius : round, and resolved into stars' by Sfr 

W. Herschel. 
. 29. R.A. 3039 64i' ; dec. N, 87« 12'.; below y Cygni : a 
. mass of seven pr^ight small stars. 
30. KA. 321'^ 46'; dep. S. 24<> 19'; diam^2't Jiear 41 

-Capricorn ; round, and reaolved- into^tars by 8ir W, Her- 

^hel. 
81. R. A. 7« 261' ;4ec. N. 39<> 9V; diam. 40' ; in Andtom- 

eda*s girdle : it resembles, two cones of light joined at theft 

base, which is 15' broad ; resolved into stars by Sir W. 

Herschel. ^ • . 

32. R:a. 7« 27F; dec. N. 28^ 45i' ; ^iam. 2' ; below tho 
preceding ; round, without stars, and with a iaint light. 

33. R.A. 20° 9'; dec. N. 29° 32i' ; diam. 15'; b^low the 
head of the North Fish and the great Triangle: its li^ 
is uniform and whitish : it exhibited a mottled nebulosity to 
Sir W. Herschcr. 

34. R.A. 36° 5H'; d«:. N.^*!^ 39^'; diam. 16'; between 
Medusa's head and the lefl foot of Andromeda i^ a mass of 
small stars: ^ 

35. R. Ac 88° 40' ; dec. N. 24° 33f ; diam. 20' ;. near /i and 
ff Castor : a mass of small stars near Castor's left foot. 

36. R.A. 80° 11' 42" ; dec. N, 34° 8' 6"; diam. 9'; dmt ^ 
Bootes : a mads of small stars. t v 

37^ R.A. 84<> 15' ; dec. N. 32° 12';, near the preceding ;. a 
mass of small stars, with a iieb\]losity : resQlved iito atart 
hy Sir W. Herschel. 

38. R.A. 78° JO'; dec. N. 86^ 18'; i^ara Aoriga: atquiM 
mass Qf Aars. 
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89. R.A. asO^.Sr ; dee. N. 47° 25'; diam. 15'; netf th» 
Swan's tail : a mass of small stars. ^' ' 

40. R.A. 182« 45i'; dec. N. 5^ 84'; diam. !<> ; al Ui« 
root of the Great Bear's tail c two stars very near each 
other. " 

41. R.A. 98<> 58' ; dec. S. 20'' 33' ; below Sirius : a mMs 
of small stars. ' . 

42. R. A.^0« 5r 40" : dec. S. 5** 34' 6^' ; diam. 6' ; between 
^ and c in Orion's sword : a beautdul nebola containinf 

. seveii small stars. 

43. R.A. 81 <" 3' ; dec. S. ;5<» 26' 37" ; ibdye the preceding : 
a star surrounded ^ttfa nebulosity. 

44. R.A. 126« 50i'; dec. S. »0« 31*'; between 7 and d 
Cancer : a mass of small stars. 

45. R.A. 53027*4"; dec. N^ 230 22' 41"; thePleiadee: t 
.cluster of st^rs. 

46. R.A. 1 12° 4^ 43" ; dec. S. 14* \V ; between the Oreat 
Dog's head, and the hind feet of the Umcorn : a mass of 
stars with a titde nebulosity. 

47. RA. 116° 4'; dec. S. 140 50'; ndar tiie pieeediiig: % 
mass of small stars. 

4li. RA. 120^ ST; dec. S. !<> 16'^42^; near the three 
stars at (be root of Unicorn's tail : a mass of small stars, 

4». R.A. 184* 28' 58^ ; dec. N. O** 16' 9" ; near p Virco. 

60. R.A. 102° 57*'; dec..S. 7« 57' 42"; above Great 
l)off : a mass of sihaii stars below Unicornis riglit thigh. 

5-1. RA 2009 6' 4y ; dec. N. 48° 24' 24*' ; below if Great 
. Bear, near the ear of the Northern Greyhound : double : the 
' two atmospheres, whose centres are 4' 85" distant, touch 
one another, and are bright in the middle ; the one is faint- 
er than l^e other: resoh^ into stars by ^ir W. HerfksheL 

52. R.A. 348* 89*' ; dec. N. 60' 22" ; bekiw Ik Cassiopeia: 
a mass of stars mixed with a nebulosity, aceordkig to Sir 
W. Herschel : diis cluster appears like a solid ball, consist*' 
ing of small stars, quite cei^pressed into enebtaae of light, 
with a great mfmber of loose ones soirounding it. 

53. R. A. 195* 301'; dec. N. 1^ 22^ 44"; near 42^ Bm- 
Dice's hair : round, and resolved into ^ stars 1)y Sir W. H^- 
schel. ■ 

54. R.A. 280^ 13'; dec. 8. 30*44' ; diam. «' : in Sagittari- 
us ; faint, and bright in the centre. ' 

55. R.A. 291° 30/; dec. S, 31<' 26*'; in Sagittarius : a 
white spot, resolved into stars bv Sir W. HerschftL 
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56v R.A. 287« ; d*c. N. a9<» 48'; near the Milky Way : 
faint^ and resolved into stars by Sir W. Herschel. 

67. R.A. 2810 80'; dec.-N. 32^46'; between y and ^ Lj- 
rfi : round, and consisting of a mottled nebulosity. 

68. R.A. 136° 37i'; dec. N. 13° 3' 42"; in Virgo: very 
(aiat, without any star. 

69. R.iV. 187^ 41' 38"; dec. N. 12® 62i';' near the. prece- 
ding : very faint, without any star. 

60. H.A. 188<^7'; dec. N. 12° 46'; in Virgo: brighter than 
the two preceding. "^ 

61. R.A 182° 41'; dec. N. 6° 18'; in Virgn: very faint . 
62 R.A..251° 48i'; dec. S. 29°46i'; in Scorpio: like a 

comet, with a brilliant centre surroundied with a faint light : 

resolved into stars by Sir W. Hersclvel. 
63. R.A. 196° 5i' ; dec, N. 43° 12i'; in the Canes Vena^ 

. tici : very faint. 
6i ItA. 191° 27' 86^; dec. N. 22° 62^'; in Berenice's 

hair ;, faint. ^ 

65. R.A. 166^ 5r ; dec. N. 14° 16' ; in the Lion : faint,^ut 
resolved into stars by Sit W. iHerschel. 

66. R.A. 167° 11' 39"; dec. N. 14° 12' 21"; very near the 
pleading : very Cunt,, but, resolved into stars by Sir W. 

67. R.A. 129° 7' ; dec. N. 12° 36' 38" ; below the northern 

- claw of- the Grab : a mas* of stars' with nebulosity. It is 
a cluster, pretty muph compressed, in which Sir. W. Her- 
schel has observed 200 stars at once with a power of 157. 

.(S«^p. 163.) 

68. R.A, 186° 54i'; dec. S. 25° 30)'; diam. ^i below the 

- Crow : very faint. 

69. R.A. 274° 11' 46" ; dec. S. 32° 31' 46" ; diam. 2' ; be^ 
low the left arm of Sagittarius : iaint, like the nucleus of 
a small con^et. 

7<). R.A. 277° 13'; defj. S. 32° 31'; diam. 2'; near th© 
preceding, near four telescopic stars. 

71. R,A. 296° 69' 9" i dec N. 18°^ 13"; diam. 3' 30" ; be- 
tween y and d of the Arrow ; very faint, and resolv^ into 

- stars by Sir W. Herschel. 

72. R.A. 310*» 20' 49"; dec. S. 13° 20' 51"; di^m. 2'; 
above the tail of Capricom : faint, )>ut resolved into stars 
by Sir W. Herschel 

73. « A. 311° 43; ; dec, S. 13° ST 40" ; near the prece 
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ding : three or Jour tmftll sUrsyContaiiuqg a lUdo nebulosf 
ity, . . 

74. R.A. 21« 14' ; dec. N. U® 3^ 36" ; new 17 in the string 
that connects the Fishes ; TeiT iiednt, bnt resolved into stars 
by Sir W, Hersehd. 

IS. R.A. 298° ir 24" ; dec. S. 22® 32' 23" ; betweeir Sa- 
gittarius and ^e head of Capricorn; composed of small 
stars with nebulosity. The asti^nbmer Mechain makes it 
only nebulous. 

7«. R.A. 22^* W 47"; dec. N. SO® 28' 48"; diam..2'; in 
Andromeda's light foot : composed bf small stars with neb- 
ulosity, small and f&ini. ; 

77/ R.A. 37° 52^' ;. dec. 3. 67' 43*' ; in the Wiiale : a mase 
of stars containing nebulosity. 

78. R.A. 83° 53J'; dec. S. 1' 23*' ; diinii 3'; in Orion: a, 
mass of stars with two bright nuclei, surrounded with a 
nebulosity. 

79. R. A. 78° 49' ; dec. S. 24«^ 43" ; below theHare ^ a fintt 
nebula, bright in the centre, and a little diffused, resoWed 
intoli mottled nebulosity by Sir W. Herschel. 3 

80. R.A. 241° ; ^cc. S. 22° 25'; diam. 2' ; betweeii g and 
d Scorpio : rounds and bright in the centre, like a comet. 

81. R.A. 144° 27' 44"; dec. N. 70° 7', 24"; near the ear 
of the Gre4t Bear : a little oval, bright in the centre, and 
exhibiting a rootled nebulosity to Sir W. Herschel. . 

82. .R,A. 144° 29' 22" ; dec. N. 70° 44' .2r; near the pre- 
ceding: faint and' elongated,' with a telescopic star at its 

•extremity : it showed a mottled nebulosity to Sir W. Her^,- 
schel. . 

83. R.A. 201° 8'; dec. S. 28° 42i'; near the head of the 
CetiUur: very faint ' 

84. R.A. 183° 30 J'; dec. N. l^° ti in^ Virgo: bright in 
the centre^ and surrounded with nebulosity. 

, 86. R. A. 183° 35' 21" ; dec. N. 1^° 241' ; above and near 
Spica : very faint. 

86. R.A. 183° 46' 21"; dec. N. 14° 10'; in Yirgo : the 
same as No. 84, and near ii. 

87. R.A. 1,84° 56' ; dec. N. 13° 38' ; in Virgo,: as luminous 
as the preceding. 

88. R.A. 185° 16' ; dec, N. 15° 38'; in Virgo : very faint, 
and like No. 58. 

69. R.A. 186° 9' 86" ; dec. N. 13° 46' 49" ; hear No. 87: 
toy funX. 
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90. R. A. rS6<» Vr ; dec. N. 14« 23> ; in Virgo : tery faint 

91. R.A. 186* ST; dec: N. U*» 67'; above the prece^ 
Tainter than the preceding. . . 

98. R.A. aJ57« 38*; dec. N. 43* »; diam. 6'; between 
the l(nee aqd left leg of Hercules : a beautiful nebula, 
bright in the centre, aM snnmmded with great nebulosity : 
resolved intb'stars by Sir W. Herschel. 

98. R.A. 113« 48' 35" ; dec. S. 53° W 46^; diam- «'• be- 
tween the Great Dog and the Ship : a mass of small start. 

94. R.A. 190° IC 46"; dec; N. 43° 18' 43'; diam. H'; 
above' Cor Caroli : bright in the centre, With a diffused neb- 
ulosity. 

96. R. A. 158<» 3* 5"; dec. N. l2* W Jl*^; in the Liod, 
above i : very faint 

'96. R.A. 158° 46^' ; dec. N. W 68* i near the preceding; 
fainter than the preceding. 

97. R.A. 166° 18' 40" ; dec. N. 56° 13i' ; diam. V ; near 
p Great Bear: very faint i another tear it, and another 
neafy. ' '* 

98. R.A. 180* 60' 49"; dec. N. 16° 8' 16"; aVove the north 
wing of Virgo : very famt. 

99. R.A. 181° 56' 19"; dec. N. 16* 37' 13"; on the north 
wing of Virgo: brighter than the preceding' : between two 
stars of the seventh and eighth magnitude. 

100. R.A. 182° 69' 19"; dee. Tf. 16°59'31"; in the ear of 
com of Virgo : brighter than No. 98. 

101. II.A. 308° 52'; dec. N. 56° 24' 25"; diam. T; be- 
tween the hh hand of Bootes and the tail of the. Great 
Bear : very faint : discpvered by Mechain : mottled B«bu- 
bsity, aecordin^to Sir W. Herschel. 

103. Between o Bootes and « Dracdnis: very foin^: cKs- 

covered hy Mechain. • . 
*08. Between e and d Cassiopeia : a mats of staia. 
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CHAPTER XIII. 

ON THi; ABUlBi.TION Or THS STABS, AND ON THB|B PftopXB 
kOTIONS. 

l^HB aberration of the fixed stars is a small change, of place 
in. the heavens which^hey seem to, andergo, apd by which 
they^ appear to describe, in the course of a year, an ellipsis 
or circle, the greatest diameter of which is aboat forty seconds. 
This remarkable fact was discovered, near the middle of Che 
last century, by the celebrated Dr. Bradley, formerly Regius 
Professor of Astronomy at Greenwich. 
- In Chapter IV., when describing tHe mode of finding the 
pazallaxes of the fixed stars, I have given^a brief detail of the 
circumstances which led to this discovery, ai;id the observations 
from which the aberration of the stars was deduced. Before 
perusing the following illustrations of this subject, it may not 
pe improper for the reader tofeperuse what was there stated 
in ifeferenco to this point, particularly the illustration of thjs 
phenomenon given in Ihe description of Fig. 7 (p. B?). 
It is there stated that D*. Bradley .and his friend Mr. Moly- 
iieiiz were veiy much, perplexed at the result of their obser- 
▼l^ns; sinc0,- instead of observing a motion- indicating an 
annual partdlax, they found a result directly opposite to what 
they expected Many theories and conjectures were proposed 
to solve the appearances, but nothing satisfactory was elicited, 
till one .day, when Dr. Bradley wiis enjoying the amusement 
of sailing about on the Thames, he observed that eyery tim'e 
the boat tacked, the direction of the^wind, estimated by the 
direction of the vane, seemed to change. This immediately 
tqgffested to him the cause of the phenomenon which ha(| so 
mn3i peiplexed hkn, and ho ultimately found it to be an op- 
tical illusion, oec^ioneci, by a combinatiop of the motion of 
light with the motion of his telescope whilex>b8erving the polar 
•tin ; a discovery of no inconsiderable importance, and which 
wiH immortalize Uie name of this ssj^ious and indefatigable 
attfopomer. He perceived that, if light is propagated in tin>e> 
the apparent pUce of a fixed object will not be the same when 
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tbe tye is it rest, as when it is movinff in any other directioii 
than that of the line passing through the eye and the object ; 
and that, when the eye is moving in different directions, the 
aroarent place of the object will be different. 

We see an object in conseqaenee of the rays 6( light pro- 
ceeding from it striking our eyes, and we see the place of the 
<^ject m the direetion in tohulh, ihey ffoUid, if Ught ^ at 
motion and the eye at rest, the object will appear in its real 
places provided no refracting medium intervene ; but if the 
^e be in motion, and ^s motkM ir a different direetioB lifoia 
that -of the rays of light, the object wiU tiot be seen in its Itom 
position. ^ Let us suppose the earth, in itsciroBit rooad tkft 
sun just arrived opposite to a fixed star, which sends pM nm 
perpendkulatly to the direction of the earth's motion, lie 
eye of tbe specUtor me^ the rtift and, as he perceives Mi 
his own mo^on, he supposes the light to be movbig.in a dif-« 
ferent direction ; as when we sail along a winding river, cer- 
tain objects on the banks appear to pass by us in diftevent di* 
rections. The eye misses the perpendicular ray, but mecte 
an oblique onie, and thence receives the impression of th* 
ISg^ in the direction whi<:h results from this compound mo* 
tion ; namely, in the diagonal of a oarallelofl^m, the sides of 
which represent .the real motion of ught. The speotator see* 
the star in its true place only when he is approacbiiig it or m* 
ceding from it in a straight line. When moving in any other 
direction, the star appears a little in advance of its trueposi* 
Mon ; apd these apparent changes in the situation of the hew- 
#nly bodies, occasioned by the annual motion of tbe earth, ^m 
distmguished by the nbesmUien ofUgJu. They aft^oon^KN^ 
tp a certain extent^ to all the celestial orbs, and ave only moM 
perceptible and striking in the case of the fixed stars. I» 
^obsequence of this aberration during the levoiution of the 
earth round the sun, the stars appear, acofrdinc as tbi^ a«» 
situated in the plane df the ecliptic, or in its poles, or soom^ 
where between them, ro the first case, to deviate in a stnqgli^ 
line to the ri^ht or left of thisir tme place; .in the seetnd, t» 
diescribe a circle, or somethiug. tfeany approxiniating to it|- 
and in the third, an ellipse rabout that point which obsenwtm - 
determines to be their real' sitnation« 

This subject requires 4 little deMe of attentioM in-^t^m 
a clear undersMmding of it. Pmape the foUewtng ittueiM- 
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may in, somo m^attore veadet it pfein.to tbe gwiecil 
leader. 

. ' Sappoae A B, in the fottewing figan» to repTeaeiit a fUf% of 
tke orbit of the ttacth, and C B a ray of light descending fiotil 
a ttai upon the earth's orbit, A B ; if ^the eye^be at ieat at B^ 
the object will appear m the direction B C; but if the eyebt 
moving ^m A towards B, and light be .propagated with a 
▼elocity that is to tlie velocity of the eye (or of theearth^s mo* 
4ion) as C B to B A, that particlci. of iA by whiob the ot^etl 




ilriH be dis^modwhen theeye comes to B will be at.C wliei( 
Ibe eye is al A ; the star, ^refore, will appeat in the ^ect. 
tioa A C; and ss the earth moves 'through the equal parts c^ 
its orbit, A H, H I, J K] dus., the light comipg from the ^ta^ 
will move tbroogb the equal divisions d^d e^ ^f^fs^S ^ 
and the star will appear soccessively in the directions H X, 1 
%K%It\iB 6, whiob are p^a)lel to A Q; so that when 
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ihm 0ye comM to 6, the object-wiH b« seen ia the direetiiMi 

The following is m ezplatution of this phenonOieDoii ae 
^en )>y Sii^ John Hera^hel. Suppose i shower of fain to 
nil perpendidilarly in a dead calm ; a person exposed to the 
•bower, who should ^tand quite ^ill and nprigfat, would receive 
th6 drops on his hat, whieh'would thus shelter him ; but if 
he ran forward in any direction they would strike him in the 
' faee^ The effect would be the samb as if he remained still, 
and a wind should arise of the same velocity and dhft them 

Fig. 75. 




agamst him. I^appose a ball to fall froln a point A (fig. 76) 
above a horrzonUl line E F, and that at B were placed Jto re- 
teive it the open mouth of an inclined hollow tube P -Q ; if 
the tube were held immovable, the ball would ^strike on iU 
lower side ; but if the tube werfencarried forward in the direc- 
tion E jPwith a velocity properly adjusted at every instant to 
that of the ball, while preservingiii inclinatioti to the Aoru^Qii, 
iM> that when the ball, in its natarfti descent reached, O, the 
tube should have been carried into the position E S ii is ev^v 
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MMIt tliit the ban WouM, tbrooflbeit its wWe defCMit,b» 
feond m tBe itis of the tube ; rad t ipectator, referring to ih$ 
lobe the mdtien of the bill^ $od eairied along with the ibrraer 
imeonscious of its motion, would fancy tliai tbe ball had been 
moving in the indmed difettticn i{ 5 of the tube*e aiiia. Our 
«yee and teleaeopes ipe tuch tubea. The eiurth ia moving 
wough space with a velooitj of Btneleen milea per seeopd m 
AH elliptio i^ rooad the aes, atid ie tbeteiiore changing the 
iirectfon ot its moiien at every instant. Light travels with ^ 
velocity of 199,000 milee per eeoond^ which, althpugb much 
greater tfaan'thi^ of the earthy is yet net ii^wMjf ^. Time 
M oecapied by it in tfaveiaing any qM»e,.aod in thM time the 
earth describes a space ni^iieh ie to the foi^er as 19 tO:192«000> 
or «s the tangent of tO",b to radios. Suppose, now, APS 
to. represent a ray of light from a aia^ at At and let the tube^ 
P Q, be that of a telescope so iacUned &>rw^ that the fpciit 
prrmti by ite object-glass, shall be fiec^teed upon its cross wi^ 
It is evident, from what Ivm been said, that the inclination of 
the tdbe must be such as to to make P 8 : &Q : : veloci^' 
of light : velocity of the etttb t : tangent 80^'' 1 1 ; and Iheie* 
fore the angle 8 P Q, <n PJSI R, bj which the axis of the 
telescope must d^ate fiom tihe true direction ef the atai, must 
be«0i". . 

The aberration of ^t stan has also been illustrated bf the 
direction in whieh a gonner points his gmi «t a bird on the 
vring. Instead of levelHng it exactljr.at the bind, he directs 
it aTittle before the bhrd in tike path »f ite iif^ and so mueh 
the more in proportion as the flight of the bird is more rapi^ 
compared witn that of tho^hot. It may likewise be ex|dm> 
ed by supposing a peifsoii tp be walking in a ahower of lain 
with a narrow tube in his hand*, in which caee it is evident 
that the tube must have a eetuib inclination^ BU,that a drop^^f 
ram which enters at the top may fall freely through it without 
Mos^dng il0 sides ; whieh moUnation must be greater or less 
iccerdiog to the velocity 'of the dfoj^ with respect to the tub^ 
. I'^rom the discovery of the abenitioti of the etsre, the Iblleie- 
iCig eoncksiOASi emoog others* have been deduced : 1. ThMt 
the small anpavent mo^ieiis wfaicb/the fixed stars have aboot 
ikeiff real places arisea from the proportion vrhieh the vebcilr 
o# the earth*s motioii in its oibit bears lo that of light. TUe 

CfN»«ieii is ftMnd to be as 1 to 10,310 ; or, m other worde, 
t moves with a velocity ten thousand three hundred and 
T^ 
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ten times greater than that of the earth in its annual coorst 
round ihetun.* 9. FroiKi this discovery it is pipved that tlu 
velocity ofUgkt is Uni/arm and the same,, whether as emitted 
originally from the sun and stars, or reflected j^m the planets. 
The velocitf of the earth in its.oibit is aboiit 68,000 miles an 
iMur; consequently, the motion of light in the same time is 
701',080,000,, or a little more than seven hundred millions, 
which gives about eight^minutes and eight seconds as the time 
it •will take in passing from -the son to the earth, t This is 
about the same rate of the motion of light as first determinisd 
by Roemer from the eclipses of Jupiter's satellites ; so that 
the two discoveries mutually harmonize and confirm each 
other, and prove to a demonstration the progressive motion of 
light, and that its rato of motion is the satne whether as ema- 
nating Arom the sun, reflected from the satellites of Jupiter, 
or descending from the stars. 3. The aberration of light af^ 
fects the apparent right ascensions and declinations of all the 
stars. Its effect on Oach particular star is to make it appa- 
rently describe « small eUipse in the heavens, haying for its 
centre the point in which the star would be seen if Uie earth 
were at rest. Hence, in all very nice calculations and d6t^- 
minations of the positions of Uie stars, allowance must be 
made for the effects produced by aberration. 4. The aberration 
of liffht affords a sensiUsMnd dirtct proof of the ntotion of the 
etartk in its Orbit round the sun. If the earth were, not in mo- 
tion, no such effect as that of the aberration of the stars could 
take place. If the earth were at rest, rays from a star would 
pass along the axis of a telescope directed to it ; 1>ut were it 
set in motion with its present velocity, these rays would strike 
against the side of the tube, and it would be necessary to in- 
cline the telescope a little in>order to see tho star. The an- 
gle contained between the axis of the. telescope and, a line 

* This Is the proportion of radius to the tangimt of tweaty seoonds msA 
■ hair, which \% ihc irnMTwt spparem di^aeement ofihe star caused by 
tberniiiar>. and ihr t^eIilii of the ckcfe dQsoribed by the star round in 
real \An^.^ xn itie cuur!^!: iiifa year. 

t TUi» {*■ found by mfiltiplying 1(K310=tha mnnber of times that tSm 
TBiorir V df li gti ^ « li ct^L-da t bat of t)ie earth, by 06/X)0= the rate of th^ earthls 
DKHJcTii III an hiKir; %h^ iirodact is 701,080.000 This product, divided bf 
flO, pv^9 thn rale of iriui ion in a tninuies 11,084,000. Divide 9S.000,0(M^ 
itin dismrkcfl naf ihe butt (rtm the earth, by this last number, and itaeqns- 
ii«nt will ^vd flijrhi niiuiKee and nearly eight aeOonds as the lims U^ 
iiuniJd take in pusing (tobi the son to the earth. 
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drawn tofhe trae place of the'«tar,;is just wbait we «tU ite 
lAerrtUion, which could not take place if the earth w^re not 
in motion. That the earth is a planetary body, mdving through 
the depths of space along with the other planeto of our system, 
ean be proved by numerous considerations ; but the fact of 
the aberration of the stars exhibita this motion to our senses 
as cltorlt as if from a fixed point in the firmament. we actual- 
ly beheld it norsuing its course through the ethereal regions; 
so that the planetary nature of our gl&e, and the truth of the 
Ooperhican system, are no longer to be considered as mere ■ 
hypotheses, but as facto susceptible of the strictest demon- 
stration. 

On the Proper^ Motions of ihe Siarf. 

To the eye of a common dbsenrer, all the stars and constella* 
(ions in the heavens appeaf to preserve the same relative difr> 
tsnces from each ether ; and even astronomers, not more than 
two centuries jigo, could perceive no separate motions or vari- 
ations in the "p^itions of these distant-orbs. ' From this cir- 
cumstance they vreiedenomiikated fixed etarsy td distinguish 
^em from the planelSt which were observed to shift their pa* 
sitions, and to move through differtot parts of the heavens. 
Afler Che telescope was invented and applied to astronomical 
instrunienta, astronomers began to suspect that some of the 
stars had a slight degree of proper motion or change in their 
relative position ; but it was a considierable tiitfe l^lbre such 
motions could be distinctly ascertained. These motions first 
began to be observed by Dr. Hallev, and afterward by Lem- 
onnier and Cassini, and were completely confirmed by Tobias 
'Mayer, who compared the places of eighty star? as determined 
by Roemer with his own observations, >and found that the 
greater part of them had a proper motion. He likewise sug^ 
gested tnat the change of place he had observed among these 
stars might arise from a pro^essive motion of the sun to- 
wards one quarter of the heavens. La Lande deduced a sioK 
ilar opinion liom the rotatoiy motion of the sun, by supposing 
that Uie same mechanical force Which gave it a motion round 
ita axis would also displace ita centre, and give it a motion x/( 
translation in absolute space. Of the same opinion was Sir 
W. Herschel, and he attempted, by a comparison of the prop- 



er motions of all t^e stars that haa been ascertained, to deter« 
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fltiM A^pobr of lU b4aT«M teWfidtwhkli Um niftion of il» 
^•an WM dirtoted, Whkih ko tappMed was that occupied bf 
ibe stw Zeto Hetciilis. 

If tke toil lectty btre a moiiOd ti^ abcolate spcce. directed 
towards any particu^ quaitar of the hcavoiui, it is obviouc 
Ibat Iha ttan ia tkal qntrttr ililMl •|>pear to Tccede from eaeji 
4thor, wbile tfaoio in the eppoaitc ngkn^ which the son if 
leaving behind, mutt eeem gradually to apptocch, in the eame 
manner, ai when we walic tuoogh a forest^ tihe ranges of treCe 
fo which weadvaiice are eoaetintly wkleoing in their app*- 
lent distance ireiB each oCUto, while the distance of Jthose we 
leave behind is gradually contracting. It does not, howevei;, 
appear, from the most recent observati^fnij, that the diTeeiion 
in which- the sun or planetary system is jnovimg is yet deter- 
mined, although it is admitted that our Kyetem has a mutjon 
ill space, and that the apparent proper motions of some of tbe 
stars «av^« the result of our being carried in a certain dw 
lectioB through absolute space by ihh moiion. Such a tno- 
taoD, and even the direction, of it, mrght ht detected by such 
sidereal observations as those to vfhich we allude^ if we Imew 
accurately tbe apparent proper mot^cinB of tho&o bodit^a, and 
■that they were independent of any gmcrat m&iitmi cotnmon 
to all the stani ; but in tjne preseui &Uge of sidereal ob^rva- 
lion, it seems to be the general bpinioiL of the most emineiit 
astronomers, that no sufl^iant data are yet afforded for deda- 
-cua definite conclusions on this subject. 

The following table contains a few spteimeos of the annual 
proper motions of the stars in right aseenstonjand declinatioq, 
m seconds and decimals of a secpnd, selected from the obseiN- 
vytioos of pr. Maskelyne.^ The first column ponUins the 
Mine of the star; .the second its mafoitude; the third its 
annual piopev motion in right ascepsion; and the fouxlh its 
motion m declimtion. ■■ 

In the followiBg table, the aiga.4"P'^^®^ ^ ^^^ aimual vft- 
xiation of right ascensioBciudieates tha( the variation is to b6 
^dded to, aid the sign -^^ that it is to be suitracUd from, the 
li^t ascensioi^ to obtain th^ true place of the object at wa^ 
§iva«tiiiie» 
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It if foand that not only amonff single, hnt even imoi^ 
double stars, such motions exist. While revolving round each 
pther in the manner formerly described, they are at the samo 
time carried forward through space with a progressive motiott 
common to both, and >vithout sensibly alte'nng their distances 
from each other. One of the most remarkable of these is the 
-double star 61 Cygni, formerly described, who^e anpual paiBl- 
lazand distance "Kofessor Bessel appears to have \aAeVy de- 
termined.* The two stars of whibh it is compos^ are nearly 
•equal in apparent size, and the)r have remained constantly- «t^ 
the same aistance of 15 seconds for at least fifty-seven yean 
past, or since their positions began to be accurately obsetved. 
The annual proper motion of tpese two stars is found to be, 
according to Bessel, yM23 ; which is th^ greatest annfutl 
proper motion of aiiy of the stars which has yet been discoY- 
ered ; consequently, daring the period iiow mentioned, they 
must have shifted their local' situation in the heavens by 4, 
apace equal to 4 minutes 52 seconds ; that is, a space equal 
to more than one seventh of the apparent diameter • of the 
moon. Such a change of place in bodies so immensely dis- 
tant as '62,000,000,(Kft),000 of mOes indicater a prodigiotfa 
rapidity of motion: " The relative -motion of these stars and 
the ^un,*'.^ys Bessel, **must be considerably more than 
sizteent semi-diameters of the earth V orbit ;'* that is, 
1,552,000,000 of miles. They must therefore move at 4ho 
lateof four millions two hiJindred and fifty-two thousand miles 
a day, and one hundred and seventy^seven thousand miles 



* At eha^ iv^ p. Ofi, As. 
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ffdry boar ; which is^OOO mita an. hmir gmter tfanr tiit 
Telocity of Mercury, which is the Swiftest moTing bodjr in Ibo 
planetary sysietn. Here» then, we faaYe a syetem of bojioe 
of iirtiiten^e size moving with amaziqf velocity in different di- 
rections; for as tlheae stars are doobtless suns, and, eoi|Be<* 
quenily, have a system of planets revolving round each, Ihe 
plaeets must move rouhd the sun to- which fehey more kni^e- 
diately belong, and likewise round the other sun, or their com* 
mon ceotre of gravity, imd at the same time, they are canied - 
forward to some distani fegton with the velocity now sutjed. 
Among single stars^ that.whkh is marked ji Cassiopeia, 
one of che'smallet staiv in that conatellationr is remarked, as 
having the greatest proper motion of atqr yet aeeertaioed. 'tbe 
amount of its annual motion is estimated at 3} seconds, which 
in the course of a century, will atnount to 6 minutes 16 eeo- 
onds, a space in thelieavens equi^ to. one fiflh of the apparent 
diameter of the moon. If this star be reckoned at the sam^ 
distance from the^arth as the double star 61 Cyffni, the re- 
kwtty of its motion every day^will be 3.112.000 mUcs ; every 
hour, 130,000 ; and every mimite, 216Q. The annual prop^ 
motion of Axc^urus, in declination, is 1^.T2, which Is nearly 
one half the motion o(fi Cafsiopeia ; and a great many otbet^ 
•re found by, observation to be constantly progressing through 
Ihe heavens by annual intervals of different ^^greee in elteht, 
but general^ smaller than those stated above. These ehangee 
of oosition in the stars canno^ be perceived by the naked eye, 
•na are couiequently impercepUblJB to common observers { 
•ad even with the most accurate astronomieal insttumenti 
•om^ of them cannot< be determined until after a lapse o^ 
Tears. Such motions give us reason to conclude that nil dl^ 
bodies in the universe are in perpetual motion, and many of 
them acted upon by separate forces, which carry theb in dlf^ 
fcrent directions ; an4 although some of these motions af^pea^ 
little more than just perceptible at the immeii^ distance it 
which we ^re placed irom them, yet it la pifobeble ^t evMf 
the slowest motion of ^y of the stars- is not Ibss than at ^ 
irate of several thousands of miles every hour, Indicitii^ OMj 
Oftration of forces incomprenensible by the humin initk£ 
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CHAPTER XIV. 

4m THK »BSTJltlT10Iff OK TBI STAHS ; OR, TBI DBSIOIU 
. VUtY ABC IHTBNOBD.TO ^UBSEftYi IN THI SYSTIiSM OT 
> nU UMITBESB. 

' Fob many aces ddring the infancy o£ astronomy, the slats 
^Mncoosidered chiefly as an/appendage to the world in which- 
«e dwell The crystalline s^>bero in which they were sup- 
jiMod to he fixed was regarded as enly the canopy of man's 
tanpestffiai habitation, and the orbs with which it -is diversified 
m^ many brilliant spangles to adorn it, and to diffuse a few 
fiimmering rays to.eheer the darkness oC the night.- This eth 
lestial arch, in which the aun and moon are also placed, was 
i^p|)Osed to feveiYe around us every tweoty-four^hours, proo 
dncing an alternate auccession of light and of darkness, while- 
tko eacth, as the centre of the universe, waa <;onsidered aa 
remaining in a state of perpetual quiescence. Abov^e the via* 
iUo heavens, when th^ stars are placed, nothing- was siiipK 
posed to exist bot the throne of the Almighty and the ahodet' 
ol^lbe blessed ; and sQch are still the contncted views of tha 
BHiiority of the anbabitanU of our globe, nespecting that m* 
wansfl and glorious finnament withwhi^ we ate siinoundod: 
. It it true, indeed, that the stars; in a certain subordinat* 
acnee, were knended for the bene^t of man ; for we actually 
dihve niany "advantages from their apparemmiatioBs and in* 
flbenoe. They preaent to our view a scene 'oC beauty ani 
BM|nifiQeHcq which enchania'the eye and gratifies the imsffit 
nation, and .t^nds to raise, the soul above grovelling^ pursuit* 
aad terrestrial vanitira. They cheer the sWdes of nudtiiffht, 
and ensble us to pios^ute, onr journeys ifter the sun haa left 
BBT heousphere ; without the influenoe oC llvhese light our 
winter evening woald be surrounded in impenetrable darkness,^ 
Mid net an object amund na coqld be distinguished. In tha 
akaence of the mooB all woold be dadt, as waa chaos befera 
light waa isrmed .io ittaamMite creadion. Weee the light «lf 
iEb atarry otba extiBguiahed, insleed of the grtmd and Uauiii' 
iUtt^Ml BBSS fUMMd ten afagwe AhafinBtrntnt moMtf* 
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pear only like m immente blank or a boutidleH desert, where 
nothing Nwould be seen to stimulate human inquiry or to display 
the attributes of the Creator. Those orbs are likewise of ee- 
sential service in different departments of human life ; they 
serve as guides to the traveller when journeying through vast 
and unfrequented deserts, and to the mariner when conductinff 
lus vessel from one country t6 atiother through the wide and 
pathless oceab. T^ Pole-star, on Recount of its apparentty 
fixed position, hae in every age l>een viewed whh solicitona 
attention by the navigator': and before the invention of the 
compass it was his principal guide to direct his bark Co the 
desirM haven. ' in short, by means of the stars we have bettt 
enabled to dBtermine the exact length of the day and of the 
year, the vnioos subdivisions of time, the commencement aad 
tenjunation of the seasons, the circumference of the globe, the 
density of its materials, and the relative portions of places on 
every part of its surface ; all which adyantsges it becomei 
man duly to appreciate, and with a grateful heart to adore the 
vrtsdom and goodness of Him ** who -made the sun to rule th« 
«lay> and the moon and stars to rule the night,*' and i^ho haa 
rendered all^his arrangements subservient to the happiness' of 
his intelligent offspHng. 

- But, although theaters are 6t essential benefit to the inhabi* 
tants of our globe, yet we ouffbt not for a moment to imagine 
that this was the chief and ultimate end for which they were 
biought into existence. We know that they are bodies of iiK« 
mense size, the least of them many thousands of times larger 
than our glqbe. But such a number of magnificent globM 
were not necessary in order to shed a few glimmering rayt 
upon the earth ; since the creation of an additional mo<m 
#onld diffuse far more light over our woHd than that which 
d^Biseends to the earth from all the Visible stars in the firma- 
ment. And. we know that the Oreator does nothing m vaift. . 
It is the characteristic of infinite wisdom to proportionate 
iBfeans to the end intended to be accomplished ; but in this 
ease thefe would be no proportion between the means and the> 
end ; between creating a thousand globes of light of incalcii<i^ 
laWeinagniitude, and &eddi;ig a few glimmering rays to-aUf 
^nate the darkness of midnight ; ^and therefore this cannot b^ 
supposed the chief end of &eir oieation, without impeachhy 
the wisdom and intelligence of Him ** who stretched out tkm 
benTeiisby his nndentaading.*' Beeides, whatever mi^ h% 
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•lod in lefeience to the stait TiylUe to the vnattitt^d eye, i| 
18 impossible for a moment to conceive that tljibse thouaanda, 
and tens of thousandat and millio&a of atara, which.aie only 
Tiaible through the roost powerful telesoopea, and whoae light 
had never yet reached onr globe, could have been created 
merely for the use of the inhabitanta Of thia earth. Sueh ai 
Biypposition must be for ever discarded by every one who 
Would eotertain an honourable and, consistent idea of Ihe'oper- 
ations of infinite wisdom. 

What, then, it tuiy be asked^ is the chief and ultimate des^ 
tination of those magnificent globes 1- We qiAy anawer'in • 
general terms, that it ia a destination corresponding to th» 
magnitude and grandeur^ and the intrinaic splendour of thos* 
distant bodies. It is the characteriatic of every wise artiat 
a]£id arphitecty that he elects the most proper means to accomf 
pliah the end intended, and proport^onatea every part of a ma* 
c|)ine or edifice to all the other partis, so aa to produce a har« 
mony and unity of design. A philosophical jnstmraent-ma' 
ker, for example, in constructing an orrery, does not make 
wheel^ of a liundied yards in diameter for carrying balls of 
less than an inch in diameter round a circle of only fix feet ih^ 
circumference^; nor does a watchmaker employ two hundred, 
wheels and piniona in the construction of a timepiecovwhen' 
less than a dozen may auffice ; por doea an architect nuke 
the' portico of an edifice five hundred times larger than thU 
whole structure. \^ere any individual to act- in uia manner, 
he would, at once be denounced aa utterly destitute.of Wiadomi 
and viewed as a fopl or a maniac. Now we are to consider tim. 
Almighty, in all his arrangements .throughout, the universe, aa^ 
acting on the same general principle which directs a wiae and 
intelligent artist in all bia plana and operations ; for wiadoni 
is ^an essential attribute of the Divinity^ ^nd^all hie wdrks* 
when . minutely inspected, must necessa^rily display ;thia pet'*; 
fection to intelligent minds. To suppose otherwis^, to ima- 
gine for a, moment either that he has, not proportionated one 
pieurTof the universe to another, or that the greater part of it 
was created for no use at all, wouM be the height of nrofanity 
and impiety, and would rob the eternal Majeaty of Heaven oft 
one of the most distinguishing attributea.o/^hia nature. Beae* 
ing this principle in mind^ we are neceasarily led to the con« 
elusion — a conclusion as certain as any mathemtfticaL demon- 
stration— namely, that ike benefit of.the.Jnh»bitaat»4>f our 
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glolw wif ii0» (bcr ehief or oltfaiate d^ifgn for which tihe stiii 
wereoiMtied, bu^ thst the Deity bad s hij^erand raore expati- 
mm domgn to aceomiriish in their formacion. We do not pre* 
tted t« (Sthom' mU toe sabordiDcte desiffiis the-<!$reator may 
l|M>e had Hi hi« vie>^ ir^ the creation of the ^Un, or of any 
olher objecii ; b«it, as be has endowed us with nu'onat facultiea 
for the inrestisation of his works^ it Is^ evident that he intend- 
•d we shoakf be able to discover some of the main and lead-' 
idff designs which he intended to actompUsh in the Ibrmatioii 
.Of the great bodies of tlieani verse. 

We therelV>re maintain, thai one of the grand land leading 
dMigns of the creation of the stars was, diat they should serve 
ae twnt to give light 4o other worlds and ^stoins with which* 
tiey are more imtnediatef^ connected. This proposition I 
have all atong takeA for gfantea m the preceding pages, and 
ahiill now adduce a few arguments to elucidate and support it. 

1. Tkw fUl shine h ikeir own native light. This is the 
peculiar characteristie if a sua in distinction from tbe'planeta* 
ly globes^ which all shine with rtfltctfd light, derived horn die 
luHiinous centre around which' thiey revolve. The immct^s^^ 
distance at which the nearest stars are placed from our globe 
it a clear proof that the^ shine, not witn borrowed, but with 
laberent splenddur; for reflected ligfat^from such a distance 
^nottldbe entirely dissipated ere it could reai;h our ^ea. Thift 
lihe w s e appears ftom actual observation, and from a compar- 
ison of the brilliancy of the fixed stai^ with that of the plan- 
eta, in which-' there is found a striking dlSerence. Mercury 
. «Mi Yeiius are the two planets whith revolve in the immedi- 
ale Beighboorhoed of ihe sun, and, consequently, derivo from 
hini a {preater pmrtion of lighi than any of the other ][>laneta ; 
yM it » found that the lustre pf the star iSmtw, and Qven 
Ihat^f Cmp^UcLy is much more brilliant than that of eitW 
liertfury dr.Venos; and it is demonstrably certain, that both 
theae stars are situated beyond the orbit of Uranus ; and there- 
leve, if they.deirived' their light Iroin the son, thefjr behooved to^ 
b« incompambly.more obscure than any of the planets. Th« 
lilstre ana brilliancy which the fixed stars exhibit when viewed 
with tefoseopes df laige apertures and powers is exceedingly 
•t|«hii». SW W. HenebelseldeB^toefeMlattlHrlaitaraUm 
Ibn i j t to f s^t y f ee l tetesdope^ because their blaze wee ii^ 
liMe t» bis sight. At one tune, after sweeping a portion nT 
Ike heavem with tliat inatramenti^ fab teHnw^that ** the ailp••^ 
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IMioe pf Skias annpuoeed itself at a gr9^ distance like tb^ 
4&WIV of the ^norning, and came on by degrees* increasing in 
ibrigbtness, till this brUliant star at last entered the field of fh^ 
lelescope with aU th^ splendour of the rising sun, And Ibrcel 
tne to tfdce my eye from the beautiful sight" These and otH- 
er circumstances dearly show that the «tars are endped witli 
native splendour, ^nd ave not dependant on any other Ipminar 
lies for the brilliancy they display, and, consequenttji^ i^e ^t- 
ted to act as suns for the illumination of opaque globes wijth 
which they are more immediately connectt^. 

S. They art placed at an immense distance from oiir earth 
fnd from one finotherj and, consequently, it is impossible tlia^ - 
they could derive their lustre from our sun ; for the sun,, in 
bia present situation, could afford them no more light than ft 
iingie star transmits to our globe ; and to sotne of the more 
^distant stars his rays wou^ be altogether invisible. And H 
this sun. cannot be supposeid to enlighten any of Chose oibft 
ham the distance at which be is plac^, there \i ne other bojSy 
known to us from whence their light may be derived^ if they 
4o not shine with .their own native splendour. 

3. They are bodies of imm^e magnitude. We Vftve at- 
T«ady shqwn^ both from mathematical consi'derations and pop- 
ular illustrations, that the stars are unquestionably at a.veiy 
great distance frofn our' globe, a distance which is almost io- 
Comprehen8U)le. (Chapter IV.) Their bulk must therefor^ 
be v^ry great. If they were no lamr than the globe «• 
wbicb we live, they would be altogeUier invisible, «ven al- 
though they shine with their own native light. Few of tbe|» 

^can be considered as much less than our sun, and the greater 
number are in att probability much larger; they are therefore 
fitted, by their enormous size and their consequent attractive 
power, to be the. centres pf systems of planetai^ worlds, anft 
to difiuse around them to aa.mimense distance a splendid il- 
lumination. ]3ut it would be absurd to suppose that .such % 
number of vast luminous globes, placed at such immense dis- 
tances from each otoer^ and from the earth, could have bees 
created solely for the benefit of the inhabitants of our world; 
for it would aigue a wtnt of wisdom in not proportioni^ mean^ 
\o ends ; since a single star of the one thousandth part of itp 
pxesent bulk, placed within a million of miles of t^ie eartl^. 
would afford us far more light than all the stars nut togediet. 

4. Were ire remov«d to the distance only Oi the neuw* 
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itv8, our son would appear no larger than one of those twink- 
linff orbs, and from some of them he would disappev alto- 
gether; at most, he would appear only as one crif the small 
stars which deck the firmament, and probably one only of the 
fifth or* sixth magnitude ; consequently, all the plapets of our 

Sstem would entirely disappear. Evei^ Jupiter add Saturn, 
[>ugh each of them is a thousand times laiger thati the 
earth, would be quite inYisible, by reason of ^hetr comparative 
toiallness and their shining only by reflected light. The sys- 
tem to which we belong cannot therefore be supp6sed to have 
any immediate connexion even with the pearest stars ; and 
these^ stars must he, considered as having appropriate pcur- 
poses to fulHl in their ow^ immediate sphere. 

i5. The 8 tar 8 f in point of number, size, and splendour, 
c^iutilute almost the whole universe, at least so far. as it has 
been unfolded to our view.' The bodies which compose the 
planetary system contain a mass of solid matter about 2480 
times larger than that of the earth, and the sun is about 600 
times greater than the whole of them taken together. But 
this system, ^eat as it appears in the eyes of mortals, is but 
as a diminutive ball, or even as a mere point, when com- 
pared with the myriads of stard which the firm^ent displays, 
and which th6 telescope Has brought to view. These innu- 
merable globes of light were created for use; to isubserve im- 
portant purposes in the plan of the Divine administration. 
They were liot launched through the sp&ce of infinity at ran- 
dom, merely to 4ispUy the energies of Omnipotence, and to 
fight up the wilds of immensity with a useless splendour. 
Such a supposition Wgiuld be derogatory to the attributes and 
character of the All-wise Creator, and would distort all the 
views we ought"^ to ent§rtain of a Being possessed of infinite 
perfection. Those immense ^dies must therefore be con- 
ceived as' intended chiefly to diffuse their, light and splendour 
over worlds with which they are more immediately connected, 
«nd for the ultimate design, of communicating happiness in 
various forms to the different orders of beings with which 
they may be replenished. What other subordinate ends they 
knay accomplish in the grand scheme of the universe, besides 
tiie advantages we derive from them, is beyond our province 
to determihe. It is not improbable, however, that every star 
or system, whether single, binary, or ternary, may have 4 
•ubordinate end ta serve' Uy every other system, as fonaiag. 
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parte' of one whole nn^er the goTernment of Infinite Wiadom, 
At we derive advantages ^m theae orbs^ distant as they ar^ 
and as they diversify roe ceiling of onr earthly habitation witib 
' ft splendid decoration, so they will likewise adorn the fiirmft* 
ment of other systems, and dis|^ay ta the yiew of their in- 
habitants both the energies of Omnipotent Power and the 
manifold wisdom of God. 

6. Wc have sorm difectindicaHoM that the JixeH itart dre tf| 
reality sun$. It forms no argun^ent ilgainst the idea, of the 
stars bein^ the centres of systems, that we may haye hitherto 
been nnftUe to detect any Qf their revolving planets ; for un- 
less such planets be far beyon^ tbe magnitude of those b»* 
longing^ to otg: syste'mi a^d unless their surfaces be fitted to 
reflect the rays of liffht yith extraordinary brilliancy, we couM 
not expect them to he visible at the remote distance at which 
we are placjed, since the stars themselves appear only as shi- 
ning pomt». But certain phenomena which haye been ob« 
served, chiefly within (he li^st century, give indication of the 
solar nature of the fixed stars. In ^ first place, there ike 
phenomena which indicate that sonie of thetn at least, like, our 
sun, have a jrotalion round their axes. In Chapter VII. we 
have given a brief view of the phenomena of variable, stars. 
One of these, named AtgU^ is found reeulartv to pass through, 
a change of brightness from the second to the fourth niagnf-^ 
tude^ and again to its oriffinal brightness, in two days an^ 
about twenty-one hours. The star p Lyras passes through a 
periodic variation, from the third to the fifth magnitude, in 
six days and nine hours. A star in Hercules varies its lustre 
periomcally, in the course of sixty days and six hours^ A 
star in Sobieski^s shield changes firom the fifth to the seventh 
or eighth lioagnitude, and returns to its greatest brightness ik 
a period of sixty-two days. Thpse and many otneir stars 
^ve prettt evident indications of a rotation round iheir axes. 
Their periodic chanees are exact and regut^ ; and, in ojodet 
to account for the phenomena, we have only to suppose that 
one of their hemispheres is either covered with large dax% 
spots, or is encompassed with a medium which prevents it 
from emitting so much light to our eyes as4he other, and that 
dach hemisphere is presented to our view in alternate success 
sion. Our sqn, indeed, would not exhibit any sensible varia- 
tion of lustre at the distance of the star^, notwithstanding 
some large spots on his surface : but we have no reason to 
U8 
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eonclade that tbe start, titlipagfa they are allluiDiiioasbodi^ 
are exactly «like in erery part of tbeir constitution, since t4- 
riety appears to be a characteristic of all the arrangements in 
the' universe. - The darker )|emisphere of the stars to which 
We allude may produce a change of iNumipatidn, which wiQ 
form an agreeable vicissitude to the inhabitanjts or the worlds 
which roll around them, and whiqh may produce 93^ effect 
somewhat analogous to that which is produced by the alter- 
nate shining of a white and a yellow sun, fts in the case of 
some of the double stars (see p. 126-130). 
'' Affain : there are stars whose peri^ods of variable lustre ara 
much longer than those now stated. .Some of them pass . 
through their periodic changes in 331 days, some in 494 dayt, . 
and others not till after the lapse of eighteen years. Such 
dhanges, at li^ast in some instances, may be accounted for by 
tho intervention of opaque revolving Jbodies, or planets of a 
large size, passing' dir^tly between our ^e'and the stars, 
when revolving through that half of their orbits which lies 
next the earth. It is almfost certain that either the one or the 
btber of the' circumstanced how mentioned is the cause which 
produces the phenomena of variable stairs, and in either case a 
strong presumption is afforded of the reality of other plane- 
tary systems. If rotation be the cause of the changes al- 
luded to, the an^o^ between our sun and the stars is almost 
Yertfied, for the most eminent philosophers have always coi(- 
sidered that tho rotation of an orb is necessarily connected 
both with motion in space and with the existence of revolv- 
ing planets. If such changes arise frora^the interposition of 
opaque globes, as is highly probable In some of th6 cases we 
have stated, then we have direct evidence thtft the stais are 
in reality the centres of systems, and that their planets, are 
constructed on a scale of magnificence far Sutp^ssin^ that of 
oar solar system (aee Chapter VII., p. 101-103), It is highhr 
probable that both the^causes to which we hbve now advertea 
operate in producih]^ thephenQroena of variable stars. . Those 
whose periodic variations are the shortest may be produced 
bv rotation, and those in which y^ars are requisite to accom* 
blish all the changes may arise from the intervention of very 
large opaque reviving bodies. ^ 

It has been surmised by ifome astronomers that certain very 
amall stars whfch accompany larger ones probably shine by 
x«flected light. Sir John Herschel, a few years ago, calleS 
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Ib9 lUention'of tstfonomical observers to this point. Tb# 
•tsn to which he has requested partieolar attention ar6 such 
as the following r e Urse Majoria, 7 Hvdrs, k Genlinonim, 
ft t Cancri, a % Caprieomi, and sereral others. Iota Urse 
is' a atar of the third or fourth magnitude, in the fore foot of the 
Great Bear ; right ascension ^ 46' 54'^ north declination 47^ 
5V 9Xy\ Gamma llydt9 is a star of the fourth magnitude, 
about thir^-five degrees southeast from Regulus, aM about 
thirty-nine degrees wiBst by south from Spiea Virginis ; right 
ascension 11^ 15' 57", south declination 16<> 4T. Kappa 
Creminorum is a star of the fourth magnitude, situated about 
three leagues and a half south Of Pplhiz ; right ascension 7^ 
Sd^ 86'', north declination 2i9 49^. The star a 2 Capriconli 
is of the third magnitude, about twenty-two degrees south by 
east of Altair, and abdut two degrees and a half north of p 
Capricomi, dec. It is to the rery small and pointlike start 
'which accompany these that the attention is. to be directed ; 
they are minute points of light, which can only be perceived 
by telescopes of considerable power: Some of these are sus- 
pected as shining with' reflected li^ht ; . and, if this point could 
M ascertained, it would form A dtrect proof of planets circu^ 
lating arotmd stars and enlightened by their beams. Wd 
hate reason to hope, from tbe increase of astronomieal ofa»> 
servers, from the aecuracy with which sidereal observationp 
are now conducted, and from theimprovjements of which the 
telescope is still' susceptible, that this iiiterestijig fact will ext 
lon^ be determined by oculair demonstration ; amlf when'aoch 
a discovery shall have been made, the telescope, which has 
alreadv disclosed so many wonders, will then have performed 
one of its most sublime aiid mighty adnevements^ . 

in the mean time, we have qo reason to entertain the least^ 
doubt that the atars are in reality sunt and the distributors 6f 
light to other worlds, any more than^ we ought to doubt of the 
nootion of the Oarth« because we have never, from a ^ed point 
in the firmament, beheld it wheeHiig its^ rapid counie thmogh 
the ethereal spaces around the sun. Since the stars cannot, 
wkh the leaat ihow of reason, be supposed toiiave been cre- 
ated chtefiy for the use of our globe, it is as certain aa moral 
"demonstration'can make it, that they were nrincipally intended 
to fulfil a higher and nobler purpose, afid that this purpose has 
a respect^, to the accommodation and happiness of intelliffent 
OTiitftniTft, either in the stars themselves or la worlds which 
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Jtuvolre uoaqd thi(v ; £Mr tlie Creator and-NGoYctmor of tW 
•iiiYeree must be conatdered, in .all hU anrangementa, as acting 
in i^ecfect consistency with those perfections of his natiupe 
with which he is eternally and essentially; infested. Bm to 
f npposa th^ innnmerable host of stars to be only so niany vaft 
insuUte^ globes, hong up to inradi|ite the void spaces of infin- 
itude, would be repugnant to afl the conceptions which reason 
$Sid revelation lead us to form of a Being of infinite perfection. 
If, then, the 6^d stars are the centresof Ugbt anq influence 
to surrounding worlds, how immense must tbi^- empire be over 
which tfye moral ^vernment of the Almighty expends ! how 
.^^qpansive^e range, ahd how diversified the order of plane- 
lajqf systems ! bow nnraerous, beyond /calculation, the worlds 
which incessantly roll throughout the immensity of space! 
What countless legioqs of intdlectual beings of every rank 
Und capacity must crowd the boondless dominions of the 
Kmg etemial, immortal, and invisibre ! and how glorious and 
incomprehensible must He be whose word caum this vast 
fabric to start into existence, and who superintepds every mo- 

Sent the immensity of beings with which it js- replenished ! 
L attempting to grasp such scenes the iiuman ofund is be- 
wildered and overwhelmed, and .can only exclaimt ** Gkba? 

4|(D ll4ltVBLL0U» ASB TUI^ WOBSSf l^pitP Goi^ AUUO«TT V* 

** Seest tboa ttaose oits that namerevs roll above T 
TiMMB lan^iM tliat nl^tly greet il^ vieiul (towers 
Are each a bright eapacieaii eun Ule ours. 
Tbe leleecopic tube wiU miJA ^murr 

Jyri%d8 behind that *acape the naked eje, 
ad fhrtber oo a new diecovery men 
Through the deep refionSereneompasBedspaeS. ^ v 
Ifeach bciflht atar 60 many aiuia see fbaad, 
WiULplaaeMiry eystenia circled round,. 
What vaei inOnUude of worlds niay grace. 
What heiogs people the stapendbuaspaceT 
Whatever raeepoeeeiB the etbeiealpWhi, -^ 

Though the deep secret HeaTon eonoeal below, 
One truth of aaiToioal scope we knoW: 
0ar Bofaler port, the aame etheroal ailnd, 
Bowes our jwrth to all their jeeeonjaf hMl 
One Deity, one iDleereaiiogcaiifeL ^ 

Ov aenve^eans and >^ devoiioii diawt.* 
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CHAPTER XV. 
•w mncNOwir oklmtial bodiss^'O^ mst^oeio pteNoasiTA 

— ^AND ON raOOtlNG STABt. 

Wb tie not to imtgme that we hsYe yet ^liseoreted the 
greater part of the bodtetf which exist in those sijaces whosis 
range- lies within the reach of our telescopes. All the dliscoT* 
eries which hsTe bith<mo heen made in tbe hearens have been 
owing to the'%^ emitted by Terj distant orbs having be^ 
concentrated* -'on the >eye by the magnifying and space^pene- 
trating power of the telescope ; but it is not imprpbable that 
tiiere are numerous bodies within the circdit of the risible 
bearens which send forth kio rays of liffht susceptibly of being 
refracted or reflected to the eye by our inest instruments. 
Some of the largest bodies in the universe may either be 
opaque globes, or so slightly illuminated that no traces of their 
etistenee can ever be perceived from the region we now oe^ 
eupy. The grater part, if not the whole, of the orbs whicll 
have been descried in the firmament, witir the eiceptionof the 
planets and comets of our system, are globes whiclT shine with 
their own inherent lustre, without whicn their existence would 
have been to us for .ever unknown. We are not warranted t^ 
call m question the existence of any class of bodiev merely 
because our limited organs of perception and our aituatibn in 
the universe prevent us from • perceiving thein. We have 
never yet beheld the planets which doubtless circulate around 
other suns, although there can be no question that suCh bodie* 
really exist ; and Qiere mby be opa<iHe globes ^of a size incom;> 
paralbly larger th^n either planets or suns, which ma^ serve at 
the centres of certain systems, or for some other important 
pmhposes to us unknown; for all that we have yet explored 
<»f the distant regions of creation is but the mere outskirts of 
that boundless empire which stretcl^^s out on every hand to- 
wardslnfini^. It Is not unrea'sonable to belrevd that the num^ 
b0r of magnificent bodies imperceptible to our organs of visioii 
may far exceed all that we have ^therto discovered either by 
<be naked eye or the telescope, eten within the compass m 
that region which bee onen to huBan inspectioor 
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It has been remarked by La PIa,ce, that "a luminoos star 
of the. same density as the earth, and whose diftqieter should 
be two hundred and fifty times larger tha;i that of the sun, 
would not, in consequence of- tts attraction, allow any of its 
kays to arrive at us.'' ** A star which* without being of this 
IHfigB^ude, should yet consu^f«|>ly fumss t)ie eui^ would 
perceptibly weaken the velocity of Us Ujpt; and thus augment 
the extent of its aberration." It is therefore pastible that the 
itaigest h^mnmu hodiea in the universe, if their imernalslrae- 
^^se be com{x>sdd of dense materials, would be {invisible to 11% 
, ip consequence of their grei^ attractive power preveBtiqg their 
^ht^from Inching 4he system to w^ch w^ be)ofeig. ^i 
jCL^)ter XII- I have .giveh a brief view of the ide^ entaft- 
JUined by Lambert respecting the errangement of the vniverse 
into distinct systems pf stars, which have a ii^ore immedialo 
^eoonexioii witn one ano^er in consequenceiof the lajir of nMh 
iual graviti|tioo^ and whose views have been partly confirmed 
liy the discovenes of HcirscheL This ipustnous mathemati- 
^n and astronomer endeavours to prove, by an induction^ 
/actr #nd reasonings, that, in order to, the stability of thoev 
^Fstems, it is neceasarv, on the principles pf universal eravi- 
jptation, that there be a large cenM body ai^iMid which lul the 
. Individuals which compose tho system revolve. There is no 
IMcessiJty that such a central body should possess original or 
pnderived li^ht. The fixed stars do not stau^ inneed of it ; 
fnd a» for itself,, if it jequire illumination, it will receive il 
from the sons that are mare immediately adjacent. As to. the 
magnitude Of such a centre, Ldmbert estimates that the cen- 
4cd body of the system to which we belong must have a di- 
$ia»iot at least equal to the whole circumference of the orbit 
pf Saturn. ** The majgnitude of those bodies," he ujK 
bought not to alarm us ; for, in the firit place, we have no- 
ihing to do with their bulk, but with their density or Qi|tnU^ 
of matter by which th^ law of^grayiution is. regulated. "Wo 
ffn^e QO idea of the deoeit j^ of matter that is not porous ; . pei^ 
iaps golds the most dense of terrMtrial substiuicen, wouiii^ 
ibund a merd sponge compered. with such a. central bodf. 
Resides, nothing is great or smailin immensity ; mnd sinee 
<on the wing of light we can traverse the vast.regiooi of lh# 
4ieavens, matter in^ volumes ouffbt no logger to excite mt 
fistonishraent. Beginning with tat satellites, even svms U9 

^ bodies ^ |the fiitt magmtode j i\m centrM of the fiicd^ 
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0liM, of the ibtirth ; those tff grbtipt of systemtf, of the -AfHi^ ' 
tfkd 80 of thereat." . 

Lambert mippoaee tist, sititef Atdi bodies ihust be of i^ 
enoitiiotiii btdki and ilhiniinftted' besides t^ one or more fixed^ 
•t«rs, it miigfat be possible to pereeive the one which belonsr 
to ottr owtf sytfCefh, either in' whofe or in plot, with (he hei|»^ 
(4 the teleseope ; thst its appttrent diameter may be very eon- 
eiderable ; thai; howcHret we^ its reflecfed ligM, it may ROlF^ 
be enfeebled tc stich a degree as to be rendered impercepti- 
ble ; that, beim etiUfht^ned hf o«e or miVB siiiie, ji ought to 
present phases analogous to. thdse of the moon ; that such a 
centnd body ought to extend its influence ev^ to the extrem- 
ifiee of its system, and, cdnsequently, ought to Qppear under v 
siMsible dntmeteiF, or at leatot be visible by the telescope ; andf 
tb^ as the attractbe force of a body decreases as the squar#> 
df the sine' of its apparent semi^diiktteter, so tins appaieB# 
semi-diameter cannot be ittvisibtis in any place to which iW 
ifttractive fbree and' its^phe^ of activity extend. WithooV 
abnctioning all the opinions which this ingenious mathemati-. 
dan has thrown out on this p^nt, we may admit that the sub*:' 
jeet is worthy of special attention, and might be kept in vieii' 
whetT we are exploring the heavens wj^th our best telescopee; 
f^hat if jiome of the j)Ianetary nebuhs be bodied of af tieiM^ 
lAmilar to (Hose to Which we hllve now idlUded t 

•If opaoue ^rlobes of sr prodigious sizb exists thmpghout tlM^ 
legions of the firmament^ as there is reason .to believe, theyt 
urould affbrd us a clew for nnrterelling: certain phenoiAentP 
whidi hate^hitherto remun^'in sonie degree ifoexplicableU 
SitiirB hare appear^ all at once, atid^ aftef Having shpne for # 
year or more with a brilliantf light, have gradoatty disappeared^' 
Certam stars i^re found to pass through regular variations i4^ 
histref and for a certain period emirely disappear ; but, after # 
lapse of a certain number of modihs or days, reappear and nf^ 
tf6me their former brightness. On the supposition- lihat opaq«k# 
bodies exist nearly in the dhreetion of such starsj'^some of th^ 
phenomena would a^mit of an eitsy. explanation. Th^ ap^ 
pearing and disappearing mi^ be nothing' mofe than an oe^ 
eultation or an eclipse, caused by the ihterposifiiMi'of the opaqotf 
globe betweenr our eye and the star. Thik^wouNT, inddo^ 
suppose motion to exist either in the opaque body, or in tli# 
gtar, or in the eye of the observer; and pefhapi' the annual 
ttotioii of the eii^of temotlotf eTlfae MbM ihaolitit 
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MM, nyflbt coBlntrata, ia » eeilMii degree, to pf8|4ace te. 
efiect. Motion of some kind or othei mast oeceMerUy be 
euppoeed, in oider to account for ^ ohenomens of yuriable 
elen, wheteYer b^pothieais we may ^dopt for their expiani^ 
tioo i but, as tiotbing deeiaive can be etatpd on this subject, in 
the mean time I shall. proQeed to the consideration of 8om« 
loeteoric phenomena which are now aupposed to hftve a^on- 
Aexipn with certain moving bodies in thjp heavens. 

■ ) r ■ 

Meieorie Bkntmena 4md Shooimg SUm. 

In my volume entitled ** Celestial Sceneiy,** when de- 
ecribin^ the small planets^ Vesta, Jnno, Ceresf and Pallas, I 
liave given a detail of certain facta Tespectinjg the (all of large 
masses of solid matter from the higher regions of theatmiH 
ephere, usually denominated meUoric stones, which, there is 

' every reespn to b^eve, descend from regions at a copsid^^*. 
ijble distance,, and even beyond the sphere of Uie moon. Seek 
phenomena seem to indicjite the probability thpkt certain 
opaque bodies of different dimensions are revolving through 
space m certain regions within ^the limits of our system. 
*^Nor is ^this," says Mrs. Somerville^ ** an.unwarrantcMl pre- 
siunption ; many such do come Within theaphere of the earths 
attraction, are igpited V the -v.elocitjr with. which they paae 

^ tltfough the atmoapbere, and are precipitated with great vio- 
lence upoQ thp earth. The iall of meteoric stones is much 
HBore frequent, -than is generally believed. Hardly a yeat 
IHitees without somejnatances^ occurnng; and if it be cOa> 
.4idered that only a small part of the earth is inhabited, it may 
be ^pesumed that numbers fall ia the ocean, or on the unin- 
kabited part of^ihe land, -unseen by. man. They are some* 
limes of great magnitude ; ^e volume of several ha^ exceeded 
that of a body i>f seventy miles in diameter^. One which pase<; 
id within iwenty-five miles of us was estimated to weigh 
•bout €06,000 tpnsrand to moye with a velocity of about 
tiprenty. miles in a second ; a fragment of it alone reached the 
earth. The obliquity of the descent of meteorites, the pe> 
■ittliar substances they are comppsed of, and the explosion 
•ccomiwnying their fall,.show that they are foreign to our 
.system.*' 

But, wittkoot leeummg the consideration of this particular 
yben o m e noi v thege ie another which of late yeara has ^xpUed 
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a conndcnble degree of« attention, and which may proceed 
ftom a caose somewhat simikr, to which I shall chiefly direct 
the Mtontion of the reader; namely, the phenomenon of^hoot" 
ing or faiting tlars. This phenomenon, though most fre- 
quently observed in tropical -re^obo, ir common, ifi a)l parts 
of the earth, and has been seen \in almost every seasoh of the 
year. A shooting star seems to burst from ft clear sky, and 
to dart across the heavens with a long train of light, which in 
a few seconds leaves no trace behin^. Dr. ^mey, of Gos- 
portj for several years kept a record of. such of these bodiep 
as came under his ow,n observation, and found that in. the year 
1819. there were 121, and. m 1^;20 about 131 ; but a much 
greater number than these would doubtless be perceived could 
we detect all that make their appearance in the akyf^he greater 
pioportionf in all probabiUty, being visible only during the 
hours usually allotted to sleep- Various opiniona' have been 
entertained respecting, the cause of these appearances. Bec« ^ 
caria was of 6piiR\on that they "were occasioned by electricity* 
and brought forward the following facts as Corroborative of his 
hypothesis : About an hour aft^r sunset, he and some friends 
that were with him observed a falling star directing its course 
directly towards them„ and apparently ^wing larger and 
larger ; but just before it reached them it disappeared.. On 
vanishing, their, f^ces, hands, and clothes, with the earth and 
all the neighbouring objects, became suddenly illuminated with 
a diffused and lambent light. During their surprise at this 
appearance, a servant informed them that he had se^n « light 
shine suddenly in' the vgarden, and especially upon the streama^ 
that he had been throwing to water it ; when, sending up an 
el^trical kite into the atmosphere, he likewise observed a 
quantity of electric matter about the kite, which assumed the 
appearance of a falling star.^ Whatever be the cause of shoot- 
ing stars, it is pretty evident that they have theii: origin at* 
very considerable elevation above the earth. Brydone in* 
forms us thatj from the top of Mount Etna, he noticed som^ of 
these meteors, ** which atill appeared to be as much elevated 
above us as when seen from the^ plain.; so that in all proba- 
bility those bodies move in regions much beyond the bounds, 
which some philosophers have assigned to bur atmoaphere.*', 
The most striking and . remarkable form in which shooting 
atara^have appeared is that* of ** meteoric showers,** when 
thouaanda of those bodies have aj[q>eared to sweep along at-. 
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once, and m controoed •ucccMkMi kg M¥«nl hoion, bo- thai 
almost the whole ifitible canq>y of the sky ceeiAed Uk be in • 
blaze] Aa this phenomenon baarecently jitcited coniiderai* 
ble attention >among philetophers, and aa^it is now geneKalljr 
considered ^aa connected^ with some nuivinff bodies in the 
heavens, I ahaltv in the Snt place, give a detail of some df 
the more remarkable circumatances with which It has' been 
attended, aa described by those who were eyewitnesscss of 
the scehe. One of the most remarkable displays of the pbe-« 
Bomenon to which we 'allnde is that .which waa seen on the 
evening of the 12th ai^dthe morning 'of the i3th of^Novembeit 
1«33, in the United States of America. The followincr ac- 
oonnt of.it is abridged frem the New-York Ctmimerfiuu Ai^ 
MflMcr of November 13, 1833 : ' 

**The akj was remarkably^ clear on the night of this re- 
markable phenomenon. Some time before twelve o*clock, 
the meteors so frequently seto on summer evenings^ycalled 
shoottBg 9tars,yfete chaerred pi Ml with iinasual frequencv 
and splendour. They continued from that hour to flaw 
aithwart the skies more and more, until they were eclipsed by 
the gloriek of the rising sun this morning. From four to six 
they were most numerous &nd refulgent. Within the scope 
that the eye.QOuld contain, more t^n twenty could be seen 
ftt a time shooting (save upward) in every direction. Not a 
doad obscured the broad expapse, and millions of meteors 
aped their way acirosr it on every point of the compass. Were 
iV^possible to enumerate them in tbe swiftness of their arrowy 
haste, we might venture td* say that foi^ the space; of two boun, 
intervening between four and«ix, more'^ than a. thousand per 
minute might have been counted. Their coruscations went 
bright, gleamy, and incessant, and they fell thick as the flakes 
ii^ the early snows of December. In one instance we dv»> 
tinctly heard tbe explosion of a meteor that shot across to the 
northwest, leaving a broad and luminous toack ; and witnessed- 
another ¥rhi<;h left a path of light that was clearly discernible 
Uftnutte than tehnunutea after the ball, if such it be, had ex-' 
pldded. Ito length was gradually shortened, widening in the 
ceti'tre, and apparently consisted of separate and distinct 
globules of light, drawing around a conmKm centre, glimmer- 
mg less and less vividlv until they finally faded in the disunce. 
Compared with the apiendour of this celcsUal exhibition, the 
most hrflliant rockets a^ flreworkis «f aH bore lepa relation 
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Itttn tlie twinkling of the most tioy ttar to the.Vtoad glare ef 
the San. The whole heaveas seemed ^iii^jnotion,<andneYBjr 
before has it fallen^ to our lot, to observe a phenomenon so 
masmincent and sublime/' . - ' 

Various 'similar account^ of the . same phenomena were 
given in the Philadelphia^ Hartford^ Botton, and other news- 
papers of the same date, of which the following are extracts : 

" From a point in the heavens, about fifteen degrees south- 
easterly from our zenith, the meteors darted to the horizon 
in every point of the compass. Their paths were described 
in carve lines similar to those of the cijrcles of longitude on 
«n artificial globe. They were generally short in their course, 

resembling much an interrupted line, thus — — = '-, . 

They cea^ to appear when within ten degrees of the ho#i- 
^ ion. I did not see a single meteor pass the meteoric pole I 
' have described, nor one pass in a horizoifta^ direction. Sev- 
eral of them afforded as much light as faint lightnings One 
in the northeast was heard to explode with a sound like that 
of the tush of the distant sky-rocket. Millions of these me^ 
teorsmust Juive been darted in this shower. The singula;rii^ 
of this mBteorlc shower consisted in the countless number of 
the celestial rockcl?^ £ttid more especially iit their coDBtajit 
uniform divergence from near the zenith." 

Tbe following was an account sent by Frofeapor Tliom- 
son, of Naabvillet to Professor Olmsted, of New-Haven, of 
the meteors which appeared November 13, l&SS, as seen in 
the ^t&te of Mississippi : ^^ About an hour before daylight ! 
was cailfld to see the falling meteors ; ix was the most eub- 
Ume and britUant sight I had ever witnessed. The largest 
of the falling bodies appeared about the si 20 of Jupiter or Ve- 
nu9 when brightest. The sky presented the appearance of 
a shower of star^^ which matiy thought were real stars and 
omens of dreadful events. I noticed the appearance of a ru- 
Hitixng poinli which I conceived to be the vanishing point of 
straight lines ^ seen in perspective. This pmnt ajtpmrfd tn 
hf. ttutifmary. The meteora fell to the earth at an angle of 
about seventy' Eve degrees with the horijion. moving from Xhv 
east towards the west.'* The following Is frnm a writer tn 
^e. Bdittvn Ch^uii^ti. RtgiEiCTj " My first attention was to 
determirte the centra or point frnm which thp mt^teor* srarted, 
which, from the place where I *tood (lat, 43° 45' N ), ap- 
peared in the Lion's heart, near Rggolus. There is ooa 
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tiling that I Have tiot 0«en noticed by any that hare written, 
and which could not have been noticed by me had I not kept 
my eye on the centre or point from whence tb^ meteors all 
■hot foi^h for a considerable time, and that, was an appear- 
ance of a star less at firist'thaq t^e stars of the constellation 
by which it wss sun^unded, but it would increase until it 
was ihuch larger than the stars, and then totally disappear 
frOfn ten to fifteen .minutes, and then appear again ; but the 
meteors shot forth in greater numbers in the interval between 
the appearances above mentioned.*'* 

It is worthy of particular notice, that the point from which 
tho meteors seemed to emanate was observed, by those who 
fixed its position among the stars, to be in the constellation 
IjOO ; and, according to their concurrent testimony, this ra- 
diant poirU was stationary am6ng the stars during the whole 
period of observation-^that is, (hd not moye along with 'the 
earth in its diumad revolution eattvoard^ but accompanied the 
«tars in their apparent progress westtoardf which proves the 
elevation of the meteors to be far beyond our atmosphere. 
The following cut represents the appearance of these meteors 





Fig. 70. 


/^'t^ \, ^^^<^ -^" ^\Xv 


imi; 





* This asHmisl^nff extUbitiOQ eovered a verjF'oonsiderabto.parC of Ite 
sarOiVi sarfaee. Itnas been tracod flrpm the longitade of 61<* in the A»> 
lantle Oeean to lOCP in Central Mezlook and tnm the North Ameikta 
lakes to the WsstlndteSL 
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for sevenf hours, as seen at Bostdb, New-Tork, Philadelplua, 
aiid other places in the eastern parts of the United States. ( It 
is copied "from one of the American periodicals piA^shed 
about the time when those phenomena appeared. 

Meteoric phenomena, nearly resembling what has been 
now described, have occurred at several foxmer periods. One 
remaHcable instance of what was called ** showers of fire" oc- 
curred above eighty years ago in South America. At Quitei, 
so many falling stars Were seen above the volcano of -Gayam- 
bo, that thelnhabitants were led to inyigine the mountain io, 
be in flames. The people assembled in the plain of Extco, 
and a proCessioYi was about to set out in con8equenc;e-irom 
the cbnvcnt of St. Francis, when they discovered the phe- 
nomepon.to be occasioned by meteors which ran along the 
skies in all directions; 

A more extensive and remarkable phenoinenon of this kind 
occurred in the night of the 13th of November, 1779." Of 
this appearance, as it was seen at Oamana, an accurate ac- 
count has l)een given by M. Humboldt and Mv Bonpland. 
It occurred towards the morning, when thousand of meteors, 
eolides, fli-eballs, or falling stars, as Xhtf were variously de- 
noi]|iinated, succeeded each other during four. hours. Their 
direction was from north to south. They rose^in the horizon 
lit east-northeast, ibilowed the direction of the meridian, and 
fell towards the south. There waa little wind) and this iiom 
the east. No trace of clouds was seen. Theirewas not a 

re in the firmament equal in' extent to three diameters of 
moon which was not; filled with burning stars: They 
were of dififerent sizes ; they left luminous traces of from fiVe 
to ten degrees in length. The>appearanee of these traces 
contmued seven or eight seconds. Many of the stars:had a 
distinct nucleus as large as the apparent disk of Jupiter. Hie 
largest were from 1^ to 1^ 13^ in diameter. Their light waa 
white, and they seemed to bunt as by ezplomon. They were 
seen by all the ' inhabitants of CMimana, the oldest: of whom 
asserted tlunt ihe great earfhquakes of 1766 were preceded ^ 
•imilar phenomena. 

It is a circumstance worthy of particular notice, that me- 
teoric showers have taken place chiefly on the ISthand Idth 
of November, and hence they are* now distitigiiished by the 
name of the November Meteors. Captain Hammond gives 
te following account of sho6ting stars seen atMocha^ on the 
X% 
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Red Soa, November 13, 1838, the day and month -on which 
they have most generally been^seen : ** From one o'clock 
A.M. till after daylight, there ^as a very unusyal phenome- 
non in the heavebs. It appeared like meteors bursting in 
every direction. The sky alt the time was clear, the stars and 
moon bright, With streaks of light and thin white clouds inter* 
spersed in the sky. On landing in the morning J inquired of 
th^ Arabs if they had noticed the above. They said they had 
been observing it most of the night. I asked them if ever the 
like had 'appeared before. The oldest of them replied that it 
had not." 

On the morning of the tSth of l^ovember, 1799, a remarka- 
ble phenomenon of this kind was seen by Mr. Ellicot, near> 
Capd' Florida, v^hich he thus describes : ** The phenomenon 
was grand and awful; the whole heavens appeared as if il- 
luminated witb sky-rockets, 'which disappeared only with the 
light of the' sun after daybreak. The meteors, which at 
any one instant of ^time appeared as numerous as the stars, 
flew in all possible directions, except from, the earth, lo- 
wards which ihey all inclined more or less, and some of them 
descended perpendicularly over the vessel we werb in, so 
that we were in constant dread of their falling, on us." The 
same appearances i^ere observed on the same night at Santa 
Fe, Oumana, Quito, and Peru, in South America, as far north 
as Labrador and Greenland, and as far east as Weimar in Ger- 
many ; thus having been visible over an extent on 4he globe 
of 64^ in^ latitude and 94^ of longitude. ^ Meteoric showers 
wierealso seen on the morning of the I3th.of November, 1831, 
in the Ohio country, and along the coast of Spain. 

Flights of shooting stars, more, or less numerous, h&ve been 
seen in. different /places,. both in Europe and America, at the 
same period, narnely, the, 13th- of November, in the years 
1834,. 1 $35, 1836, and 1837, so that they are now considered 
as a regular periodical phenomenon^ In a. letter I received 
in 1837 from Elijah H. Burrett, Esq., A.M., a scientific gen- 
tleman in the state -of Connecticut, and a correspondent of 
Professor Olmsted, be has the following notice on the subject : 
"With respect to the shooting stars, I believe Professor Olm- 
sted is now very strong in the belief that they are exactly oe- 
rioHcal and annu&l. - .The recurrence of this singular phe- 
nomenon on the morning of the 13th of November, 1836,-arid 
very nearly at the same hour; the radiation of the meteors 
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from the same point of. the heayens, differing onl^ one half ft 
degree (as did those of 1834), namely, 145^ right ascension 
in' the face of Leo, and all the attending phenomena 'being the 
same, though upon a scale less magnificent^ settle the question 
as to its being a regular and annual phenomenon. Acco|ding 
to his notion, the todiacal light is an attribute of the same 
eftnse, or an emariation from tne same radiant. Accdrdingly, 
roy friend Dr. Olmsted was fortunate enough to see just so 
much of the zodiacal light last May as to enable him to iden- 
tify it with the phenomena of November, 1834, except that it 
was in the other node." 

One of the most remarkable circumstances attending this 
display in 1833 was, that the meteors all seemed to emanate 
firom one and the same point, a little southeast of the zemtb. 
Following the arch of the sky, they ran along with immense 
velocity, describing in some instances an arc of 30*^ or AQO 
in a few seconds. On an . attentive inspection, it* was sees 
that the meteors exhibited three distinct varieties; the^r«^ con- 
sisting of phosphoric liiu9^ apparently described by a point ; 
the second of large fireballs, that at intervals darted along 
the sky, leaving luminous trains, which occasionally remained 
in viejw for a number of minutes, and in some cases for half 
an hour or more; the third of undefined Zumtnouf bodies^ 
which remained nearly stationary in the heavens for a consid- 
erable time. Those of the first variety were the most numer- 
ous, and resembled 'a shower of fiery snow driven with incon- 
ceivable velocity. The second kind appeared more like fiUling 
stars, a spectacle which was contemplated by certain beholders 
with great amazement and terror. They were sometimes of 
enormous size. One of them, seen in North Carolina, appeared 
larger than. the full moon rising, aad its light rendered eyen 
small objects visible. The same ball, or a similar one, seen 
at New-Haven, passed off in a northwest direction, and .ex- 
ploded a little northvrard of the star Ctfpella, leaving a train 
of peculiar beauty. The line of direction was at first nearly 
straiffht, but it soon began to contract in length, to dilate in 
breadth, and to assume the figure of a serpent scrbllinff itself 
up, until it appeared like a luminous cloud of vapour mmtihff 
gracefully in the air, where it remained in full view for severu 
minutes. Of the thhrd variety the following are examplee : 
At Poland; State of Ohio, a luminous body was distinctly 
irmhta in the northeast for more than' an hour. It was very 
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>krilliant, in the form of a yru$tmg-hqpkt and apptienily twenty 
ieet long vad eighteen incbes iMroad. It gn^uMljf settled 
Coward^ the horizon until it disafq^eared. At Niagara Falls, 
a^ lajge lomioous body, shaped like a square table, was seen 
near the zenith, remaining for some time almost, stationary, 
emitting large streams of light. 

The recurretiee of this wonderful phenomenon at the same 
season of the year soon attract^ the attention of the philoso- 
phers of Europe, ancl thoy resolved to watch more particularly 
the aspect of the nocturnal heavens m the month of Novem- 
ber. The celebrated M. Arago made arrangements to pro- 
cure simultaneous observations^ from the differ^t parts, of 
France, foi the night between the 12th and I3ch of Novem- 
ber, 1836. The following is the substance o( the report 
which .was published of these observations. The places at 
whicl^ observations were made, and the number of meteors 
coontedi wereas under: 

Paris, at the observatory ' . . . . ^ • •' 170 
Dieppe, 100 miles northwest of Paris ... 30 
Anas, 100 .miles north of Paris ..... 27 
* iStrasburg, 250 miles east of Paris .... 86 
Von Altemare, 260 miles southeast of Paris . 75 
Angon, 180 miles southwest of Parle . • ^ 40 
Rochefort, 260 miles south^southwest of Paris . 23 
Havre, 120 miles west of Paris ... . . 300 
Besides these positive observations, inforoution wasreceiv- 
M q{ similar phenomena having been observed at other pla- 
ces. In the neighbourhood of Tours, for example, the peas- 
ants declared ttey had seen k rain of fire during the night ; 
and in the valley of the Rhone, near Culloy, three asteroids 
succeeded each other with such rapidity, that the people, see- 
ing them through a fost supposed them to be flaahes of H^t^ 
nmg^or a repetition of the brilliattt aurora of the 18th of Oc- 
tober. As in the great meteoric shower of 1833, eo at this 
time, the greater part of the falling stars which ^ere particu- 
larly observed seemed, to issue ham a point in the constella- 
tion of Leo. Of those noticed at Bercy, fifty-seven traversed 
lines which« if continued, would have ended in that constella- 
tion ; and of eighty-five observed at Strasburg, fifty-seven bad 
eimilar courses. M. Arago proposes an inquiry whether, 
from their number, this, shower of fsllhig stars may or may 
not be considered unusual ; an^ he gives the following coia- 
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ptrisoAs : ^ At Pans; on the preceding night, none were seen 
during an hour; from three to five were seen in the same 
spac^ of time on the njght' after the shower, and from two to 
three on the second night. On the preceding uight^ at Ber- 
cy,4iot 6ne was seen in two hours. At Von Altemare, on the 
6th of November, hone were seen during two hours' watch- 
ing ; on the 7th, there ^ere four in fout hours ;• on the 8th, 
none in thr«e houie; on the dth, one in six hours; and on 
the I4th, tvyo in six hours. . ' 

I have been somewhat particular in stating the more re- 
markable circumstances connected with this phenoinenon, as 
there is every reason ta believe that it is produced by an un- 
known celestial body at a considerable distance from tbe^ earth ; 
and I shall now proceed to give a brief view of the opinions 
^hich ceruin philosophers entertain, and the deductions they 
have been led tovmake in reference to this subject. 

In the '* American Journal of Science" for April, 1834, Dr. 
Olmsted, professor of mathematics and natural philosqphy in 
Yale jQollege, New- Haven, has -entered into an elaborate in- 
vestigation of this subject, in a communication which occupies 
about forty^two pages. The whole oV this paper is well wor- 
thy of the attentive perusal' of the philosophic inquirer, but 
the limits to which I am necessarily confined in this chapter 
will permit me to state only the genefod results of the pra« 
fessor^s investigations ; all of which appear to be deduced 
from , the phenomena with great acuteness and ingenuity of 
reasoning. These remits are : 

1. That the meteors of November I3th had their origin be- 
yond the limits of ovr atmosphere. . For the source of the 
meteors did not partake of the earth's motion, which was de^ 
monstrable from a variety of circximstances,. some of whi<ih 
have been alluded to above. 

2. That the height oftAe place whence the meteors 'emanated^ 
above the surface of the earth, was about 2238 f;it7e«. Thig 
was ascertained from a comparison of difierent observations 
made in different places, and from trigonometrical calculations 
founded upon them. 

3. The meteors feU towards the earthy being attracted to it 
If thcjorce of gravity. It seemed unnecessary to- assign any 
other cause, since gravity is adequate to produce the effect. 

4. They fell towatds the earth in straight linest and in di" 
sections tchichf within considerable distances^ were parallel 
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with each pther. The courses ue infened to hvn bem 
«;raight Hues,. because bo others fould have .'appeared tp spec** 
totors in different situations to have described arcs of great 
ciriiles. 

5; Thev entered the eairtVt aimosphere }/piik a velocity eqtul 
to about fow miles per second^ or more than ten- times greater 
than the maximum velocity of a cannon ball, and about nine- 
teen times that of sound. This was inferred from the laws 
of falling bodies. 

6. The meleors conaisted bf combustUde matter^ end took 
firt and were consumed in traversirig the atmosphere. They 
V7ere seen glowing with io^nse light and heat, increasing ift 
size and splendour as fehey apptoached the earth. They were 
eeen ettinguisl;ied in a manner in all resp^ts resembUnff a 
eombustible hodv like a sky-rocket ; and in the case of the lar- 
ger, a cloud of lutainous^ vapour was seen as the product 4d 
combustion. - That they todkiire in the atmosphere is inferred 
from the fact that they were not luminous in ibheir original sit- 
uation in sp^ce, otherwise the body from which they emanated 
Wotdd have been visible. "- 

7. Somi of the larger meteors musi have been bodies of 
great size. Some of them appeared larger than the full moon 
rising. Such a body seen et 110 miles distance behooved to 
have been ofie mjle in diamet^; ^at fifty-five miles^^one half 
mile ; at 22 milesvone fifth of a imle ; at 6| miles, one twei^ 
tieth of a mile, or 264 feet. 

. 8. The. meteors were constitutsd, of light and transparait 
materials. .They were of light materials, o^erwise their mo- 
mentum woiild have been sufficient to enable them to make 
Iheir way thro^^h the atmq^phere to the surface of the earth. 
They were transparent bodies, otherwise we cannot conceive 
how they could have existed together in their original state 
without being visible by reflected light. 

9. The Qezt, and one of the principal siibjects of inqoii^ 
was< What relations didJhe body which jsffordcd the meHom 
ahovfcr sustain to the earth ? Was it of the nature of a safe* 
•ilite that revolves round the earth as its centre of motion ! 
Was it % collection of nebulons matter, which thp earth en- 
eountered in its Annojal motion ! or was it a comet, whiek 
chanced at this ti(ne to be pursuing its path along with the 
earth around their common centre of motion! ,I( could not 
have faPeen a satellite, becitnse it remained fo long sUtionaiy 
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with respect to the earth ; not was it a nebula, either station- 
ary or wandering lawless through space,. Such a collection 
of matter could not remain stationary within the solar system ; 
and had it been in motion in any other direction than that, in 
which the earth was movingi it w^ld soon have been separ* 
ated from the earth, since, during the eight hours while the 
meteoric shower lasted, the earth ipoved in its orbit through 
the space of 540,000 miles. The conclusion to which Profess- 
or Olmsted arrives, after aiiue consideration of all circumstan- 
ces, is the following : 

That the meteors of November 13th cdnsisted of portions 
of the extreme parts ofa^nebulousbody^ tphich revolves arojini 
tie sun in an orbit interior to that of the earth, but little in^ 
dined to the plane of the ecliptic, having its aphelion near to 
the earth'' s path, and having a periodic time of 182 days nearly^ 

This conclusion, the professor thinks, wilt account for th« 
following, among other chrcumstances : Why the phenomenon 
remained so loi^g stationary with respect to the earth ; why it 
was seen in that particular part of the heavens ; and^why it 
returns at stated periods, having appeared at Mocha, in An* 
bia, just one ^ear preceding, aiid in a manner very similar to 
the present, as described by Humboldt and by ^llicot thirty- 
four years before. It will jiikewise account for an auroral 
light, reseinbling daybreak, which was seen in the jeast sever- 
al hours before the dawn of day, and it is also supposed it 
may account for the different appearances of the zodiacal light. 
The professor is of opinion that the body alluded to is somen 
what analogous to that of a comet., fMg. 77 represents the 
supposed orbit of this body ip relation to that of the jearth. 
E H IK represents the orbit pf the earth j S, the position of 
the sun ; and C D FG, the supposed orbit of the body wMch 
was the source of the meteoric phenomena. At the time thesei 
phenomena wiere seen, the body is supposed to have beenmt 
C when the earth was at ^. 

Arago appears to entertain an opinion. on this subject nbt 
very different from that of Dr. Olmstied. He Supposes that ther« 
may be myriads of bodies, composed probably of nebulous mat- 
ter similar to the tails of comets, circulating round the sun in 
a zone or ring, that crosses the earth*s orbit at that part vvhete 
it is about the 12th November, and that some of them, drawp 
horn their course by the earth's attraction, fall towards it, and 
taking fiie when they enter ^ atmosphere, in consequence eC 
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tbeir prodigiously rapid motion, present tfae luminous phenomp 
enft of falling stars. The body or bodies from which these 
iriicteors proceed, he considers as unquestionably in rapid mo- 
tion, p^orming ^ revolution round the sun in some plane dif- 
iereni from that of the earth's orbit ; an4 that ,the apparent 
course of the meteors will be compounded of this proper mo- 
tion and of the earth's motiou in its orbit at the time. It fol> 
tows, that the point from which they seem to come will be that 
towards which the earth is moving at the time, niimely, the 
constellation Leo; for the line or tangent of the earth's an- 
nual motion sH the 1 3th and 14th November points exactly to 
that constellation.^ 

* A geRtieman in South CaroHna thus daseribes the sfltetoritae phaaoK- 
•non of 1883 upon hia negroes: **! was auddenly awakMied by tb^inoai 
distressing cries that ever ml on my ears. Shrieks of horror and crie* 
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Thntf it ajppears thtt o^l^ttial bodies tra revolving aroQad 
OS of which we formerly had no knowledge or conception. A 
new pUnetary system, within the limits, of the old, is hegtn* 
Ding to be revealed to as, the number of the bodies belonging 
to which inky be moch greater than we are yet aware of, and 
their particular properties and motions may^t no distant. pe- 
riod be detected and explained. This is one proof, among 
others, that bodies of a considerable size ma^ exist in the 
heavens, and be prosecuting their courses in various directions, 
though they have never been detected by our teliescopes. 
The subject is peculiarly intere9Jting to phildto()her8 and as- 
tronomers. The facts which have already been observed af- 
ford t^tetuiile proof of the attractive, power of the earth over 
bodies at a distance in the^ heavens ; and it is to be hoped 
that the future observations and investigations of scientific 
naen, in relation to such phenomena, will threw some farther 
light' on the nature and properties of bodies which have hittir 
erto been involved in darkness and mystery. vWhat the des- 
tination of such bodies may be, or the ends they serve in the 
economy of nature, we Are as yet entirely ignorant of It ap- 
pears pretty evident that they are bodiev^of no great density, 
otherwise their effect on the earth might have been more ierw 
rific and disastrous. Had their quantity of matter been coi^ 
siderable, whea accompanied with so prodigious a velocity af 
they evidently had, their momentum wOuld have been such 
as to dash them with violence upon the earth, where the most 
aj>palling effects might have been produced, in the demoli- 
tion of human habitations, and the destruction of thousands 
of -their inhabitants. But it does not appear that any of them 
made their way through the atmosphere to the surface of the 
earthj which was doubtless amng to the comparatively light 
materials of which they wefe composed. This tircumstancet 

of merey I could bear flrom most ef the negroes on three plantations, 
amounting in h11 to about six or eigbt hundred. While earnestly listeO' 
ing for the eanse, I heard a fkint voice near the dooi* calling my name. 
1 arose, and, tsking my sword, stood at the door. At this momeDt 1 beard 
the sasM voice still beseeebing me to rise, and saying, * Oh, my God !. the . 
world is on lire !* I then opened the door, and it is diffioult (o say which 
•xciied me most ; the awnilness of the scene, or the distressed cries of 
the negroes. Upward of one hundred lay prostrate on the gnrand ; some 
speechless, and some uttering the bitterest cries» but most with their 
hands raised, imploring Qod to save the world and them. The scene was 
truly awftil ; for never did rain All much thicker than the meteors Ml 
lowaidsibssaitb; east, west, north, and soothe it was ths^aama!" . ^ 

y 
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dbng with mmy odwn, evidendyntovM^twe-nuF baeur- 
ftondad wiih «iiiieiotit bodies and tufaatencM iinpaip«blBiQ 
the oigaoe 4if viiion, any one of which might be ^uffieieot to 
deprive »• of our comforts, and even from desimctive to '<Mir 
existence, were it not under the diiectaon and control o^ lof 
fiite Wisdom and Beoevolfmoe. 



CHAPTER XVL 

jAeOmNTS ILLVBTBATIYI 09 THB iKKiTmillB OF A P&MtAL- 
ITir OF WORLDS. 

Hatino in die fieeeding pages exhibited a cendeBsed^view 
of the principal facts in retation to the Sidereal HeavcNns, 1 
sh^ now inqoire into aome>of the designs which the Almigh^ 
Creator ^>peara to have had in view in replemahing his uni- 
vcrse witn such an immense nand>er and variety of magnifi- 
cent oiW. In Chapter IX. <^ *f Celestkl Scenery,'* I entered 
Ofi a oeneiderAtion of this subject, and iUttstsated at some 
length a few leadine argamenta, ■ whieh tend to paove that 
iM^^ was crested <miefly in snbservience to mmi, and that 
the main dbjeot of the creation of the ^aaeta, as proved from 
alt the decoiatiens and special anangemenla ceniiected with 
them, was to sffoni h^itaiions for numerens orders of seosi* 
live and intellectual beings. Without reaumiiu^ thecousid- 
oration of any of the arguments theveetated, I shall in' this 
ehcpter offer e few addituinal arguments conroborative of the 
same position^ which, taken in oonnezion with the fonnec, 
win, I trust, amount to a moral demonstration that all the 
great globes .in the universe are in some respect or another 
conqect^d with intelligent existence. 

t. The first class of arguments I shall illustrate is the fol- 
lowing -.That the doOrin^ of a plurali^ of worlds is'mon 
^borthy tf the perfections of Ae Infinite Creator y and gives %ts 
^ mpre gloriims and magnificejU idea of his character and op- 
orations than to suppose his henewdmt regards sonfinsd io tm 
fkhe on yokich toe 4mtL. 

1. The doctrine of a plurality of worlds is more accordant 
with the ideaoftheifi^bRty fifths Divine Hkid tbui any^oth« 
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fodtkm. ft ti AdmitM ^ aH ralimtel ihtitefts vid tbeeloffiaai 
iku tk« DiTine natare fiUs the wiBMBsiiy of 0pace» anl we 
^oneequetiUy edore.the-CieitQr aa an in&ike and incompMh 
iienaibie bemg. But We can have no ideaa approiimating to 
wluit HiAnity realty ie» nnleae by tkt pioapecta opened to ne 
of the indefinite exteneton of naterial existence. Beyond 
the limits we maynssiffn to the material world, oar ideas* if 
we have any ideas at dl, ran into confusion and approximate 
to inanity. It does not comport with the idea of a Being of 
infinite perfection that his works should be confined to one 
point of infinite space, or that one Comparatively small race 
of intelligent beii^ should he the sole obiect of the monl 
governmeht of Him whose presence fills the regions of im- 
mensity. It is more corresponding -to the conceptions wo 
-ought to form of such a Being that the immensity hf his;w<Hrks 
should corretpond, in some decrree, to the immensity of bis 
nature; and^ so far as our knowledgoand observation ext^nd, 
this is in reality the case. Beyond the range Of natural vision 
the telescope enables us te descry numerous objecto of ama- 
sing magnitude ; and, in proportion te the excellence of the 
instrument and the powers applied, objects still more lemote 
in the spaces of immensity are unfolded to our view, leavi^ 
ne no room to doubt that countless globes -aifd masses of mat- 
ter lie concealed in the still remoter regions>of infinity, iar be- 
yond the utmost streteh of morUl vision. But huge maseos 
of matter, however nomerous and widely extended, if devoid 
of- intelligent beings, could never comport, with the idea of 
happiness being ooextensive with the range of the Creator*o 
dominions. Such an idea would completely pbscnre the loo- 
tre of all his other attributes^ and prevent them from being 
known and appreciated wherever his Omnipotence is dispJay- 
ed. To consider creation, therefore, in all its departments, 
as exten&ng throughout regions of space illimitable to mortal 
Yiew, and filled with intelligent existence, is nothing moro than 
what comports with the idea of Him who inhabiteth immensity, 
and whose perfections are boundless and past finding out. , 

%. The idea of the indefinite extension of the universe and 
a plurality of worlds is most accordant with the eiemity of the 
Divine Mmd. When we go back in imagination to ace^ and 
centuries of duration moro numerous than the drops of ocean 
or the sands on the seashore, we find the Deity existing in 
all the plenitude of his incommunicable attributes ; for '* Hi 
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itthabitedi Meraity^ tt well as immenrity* Tliertf is nothing 
repasntnt either to reason or rerelation to suppose that, innu- 
merable ages before bor gl<^b« was arranged, into its present 
state, many regions of ignite space, were repWrnshed with 
Qkaterial existence ; for the Scriptures nowhere assert that the 
matertMls out of which our globe was arranged were brought 
from nothing into existence at the period when Mosea com- 
mences his narrative of the processes which preceded the foi- 
malion of- man. Nor have we any reason to believe that the 
operations of Creating P^wer have ceased since the strvotore 
or our world was completed, but have some evidences of the 
contraiT ; for example, in the case of new etart which have 
made their appearance %\ different periods. shice the time of 
the Mosaic creation, and even within the limits' of the last 
century. It does not appear corresponding to the idea of an 
Eternal Bein^, whose existence can never terminate, and 
whose perfections are the same at all periods of duration, that 
^verythinff should stand still in the universe, and that nothing 
new sfaMoald arise into existence during the lapse of infinite du- 
ration, which woul^, in effect, be the case if tho work of cr^ 
tion were absolutely finished, or if man were the principal in- 
telligence connected with the material system. 

Whether thehsppiness of the Divinity may be^noreased by 
the contemplation of his purposes and plans being brought into 
effect, we cannot positively declare ; though it does not appear 
contrary to reason or the dictates of Scripture to suppose that 
even the felicityof the Deity may, in a certain limited and 
-modified sense, be susceptible of augmentation^* But, what- 
ever opinion may be formed, on this point, from the constitn* 
don oifaUte minds, and the principles and desires implanted 
in them, it appears necessary to their progressive enjoyment 

* It ts declared in PsaliVi cxlvii., II : <*The Lord taketh plearare In 
them ihat flsar him, in thoae that hope in his merey ;" and in relatioo to 
Metoiah it is aaid, '* Jehovah is weli pleased for his righieoasoeas'aalra.'* 
In nfference to the material works of creation it is aaid, Psalm civ., 31, 
** The f lory of t^e Ijord ahall endare for ever ; thf. Lord shaQ n bjoicb tn 
all hit toorks."* The expremiun, **The glory of the Lord,** denotes the 
display of the Divine perfeolions made in the works of creation, as is ev* 
ident firom the subject of the psalm in which it occurs, which celebrates 
.the power, wisdom, and providence of God in relation to the objects of 
the Tisible world. In reference to these objeets it is tsid, '* The Lord 
•hall refoiM" In them, which seems to impty« speaklnf after the manner 



•f men, a degree of pleasure or satisfaction in beholding his wise and 
bensvolent plans and bii ...... — - . - .-. 

ting the euos Intended 



bensvolent plans and bis eternal purposes brou^t into ellbct and (hUD> 
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that JMW seenea miA w»Bilwit«tinnt of Dtvine perfection should 
be continually opening to their view ; and if the nniTcrse be 
indefinitely extended, as it tppeers to be, and if new worlds 
are centimully springing np. under the creating hand of the 
Omnipotent, then we behokia prospect of prqgressive knowl- 
edge -aud enjoyment, suited to the aesires and aspirations of 
intelligent mtods, which can never, terminate throughout all 
Uie future pedodsof eternity. It is, indeedrO^rd to suppose 
that a Being without beginning and without end should nave 
hie attention solely or chiefly Erected to one point of his lini- 
tveise and to one clasa of intelligences, ** to whom," in point 
of number and of rank, ^ they are counted as nothing, and less 
than nothing, and vanity." 

In respect to a Being, then* who fills the infinity of space 
with bis presence, and who is possessed of eternu duration, 
it is Aoching mo^ than what is consisteot with these att^ri- 
liutesy«hd.what we should naturally expect, that his empire 
ehould stretch over the regions of immensity, and that it should 
4m. filled with innomenble intelligences, capable of apprecia- 
ting his power and goodness, and of paying a tribute of grati- 
jlode and adoration. The two attributes to which we navo 
•adverted could never be thoroughly displayed to finite minda, 
inileas creation were extended through the illimiuble tracks 
of epece, and new creations gradually unfolding themselves to 
view. Were creation as limited as many suppose, wer^ it 
confined duefly to the work! in which we dwell and the be- 
ings connected with it^ we might, in the course of a few ages, 
be said in seme measure to comprehend the Creator^ having 
explored all the displays he has made of his power, wisdon^ 
and goodness ; for we know nothing more of the Deity than 
the mamftttatioKt iie has made of himself in his works and 
lus moral dispensations. Eteiything in relation to man and 
baa habitation might be known after the investigations of a 
very limited numMr of ages, and nothing farther would reml^l» 
to stinNilate thetomicise of the rational faculties throughoui 
all the succeeding periods of infinite duration. But we may 
lest assured that; the Divine Bein^ is absolutely incomprehen- 
•ibie, and that no created intelligence will ever bo able to 
•oond the depth of hia perfections, or to trace the full extelii 
'U his opeiatiows. 

8. It is uMffe aceordant wUk the msiiom, of the DeRy that 
Ihe univecae shoald foe inhabited by intelligent i^df, than 
Y% 
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fliat it should remain' in a state of perpetoal desoUtioB and 

solitude. 

Could it be proved that the planets of the soj^r ^stem, and 
all the other magnificent globes which are dispersed through- 
out creation, are only rude masses of matter, without life and 
inCelliffence, it would confound all oi^r ideas of the intelligence 
of the Divine mind. Wisdom is universally acknowledged to 
be one of the eternal and essential attributes of the Divinity* 
But how could the glory of this attribute be traced from the 
contemplation of a mass of mere iniinimate matter, however 
vast and ^lendid in its general aspect, when no end or design 
of its creation is perceived 1 Where should we be enabled 
to perceive the nice adaptation of means to ends 1 the harmo- 
nious operation of principles and causes producing grand and 
beneficent effects ? the accomplishment of glorious and useful 
idesigns by admirable arrangements 1 We could only behold 
a vast and stupendous assemble^ of means without An end; 
or, kt least, without ah end corresponding to their magniuide 
and grandeur. We should behold merely a display of bound- 
less and uncontrollable p€wer acting at random, and producmg 
no effect which could excite the- love and Vdoration of holy in- 
telligences. For What could they behold to excite such emo* 
tions, although they were permitted to make the tour of the 
universe 1 Scenes of emptiness and^ desdation^ of silence 
aujd solitude, where no aound is heard, where noenimated be- 
ing enlivens the boundless prospect, where no interchange of 
tentiment or affection can take place, and where no praises 
from adoring worshippers ever ascend to the Kuler of the 
skies. A rational being-, traversing scenes of thisdescyiptioii, 
woul<^ Tecl as little et\joyment as a bewildered traveller amid 
stprnr and tempests, wandering over a vast howling wilder^ 
ness, where human feet had never irod, and where the sweet 
accents of. the human voice are never heard to cheer the sur- 
rounding ^Utude. 

But when we view the magnificent globes which are scat- 
tered throughout immensity as replenished with, numerous 
orders of intelligent i)eings, we behold an end worthy of the 
grandeur of the means which haVe been employed, worthy of the 
Omnipotent Power which has been^ exerted, and correspondiqg 
to the perfections of him who is " the only wise God,** who 
is ** wonderful in counsel and excellent inworiung." We be- 
hold a display of Divine wisdom and munificence which m 
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mlcu|ated to aijrest the attention and dr^w forth th^ admira- 
tioD of all rational beings, and to excite the most ardent de- 
tires of beholding the distant scene? of the universe more com- 
pletely unfolded ; a display calculated to gratify intelligences 
of the highest order and of the most capacious powers, to 
excite them to the most sublime investigations, and to inspire 
them with emotions of love, reverence, and adoration of Him 
who created all worlds, and for whose pleasure they are and 
were created' 

4. The idea of the universe b^ng replenished with sensi* 
tive and intellectual cxistenco is acc^ant with every rational 
view we can take otthe goodness or benevolence of the Deity. 

The goodness of GckI is that attribute of his nature by 
which he delights to, communicate happiness to all the ranks 
of his sentient and intelligent offspring. Like every other 
attribute of the Divine mind, it is strictly boundless^ or infinite, 
coextensive with the eternal greatness of that mind, and com- 
mensurate with infinite. knowledge, wisdom, and omiupotence 
The benevolence of the Deity may be said to constitute his 
vibole moral character, and to reflect a radiance on all his 
Other perfections. To l^is love of happiness, as it now exists 
limong every order of his creatures, and to his desire of pro- 
ducing it in all his future arrangements, no possible limits can 
be affixed. Hence, in the sacred records, the Divine Being 
if summarily described by this perfection alone, " God is 
Ufffc" It is not merely asserted that God is benevolent, but 
tbat he is benevolence itself. Benevolence is the essence of 
Us being and character ; a summary of everything that can 
render him amiable and adora||)le in the eyes of all his intelli- 
gent creatures. This benevolence is permanent and immuta- 
ble, and must he for ever active in distributing blessinjgs wher- 
ever percipient beings exist. As it (sonsists in the love. of 
happ^iness, and the desire of communicating it wherever there 
is scope for its exercise ; as it is the boundless energy, of the 
infinite Mind in Unceasingly doing good, it must be displayed, 
in a greater or less de^ee, wherever matter exists, and 
wherever wisdom and omnipotence have b?en exerted through- 
out the universe. We know that it is incessantly displayed 
throughout all the departments of our terrestrial system, in 
the ample provision made' for the wants of every s|>ecies of 
animated existence, in ** ^ving** the various tribes of men 
**nin from heaven and fruitful seasons, and filling their hearts 
with food and gladness;** and, in a wonderful diversity of 
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modes, distr^atiog enjoyment iimong percipitfnf b«&ig«» H 
u celebrated in the highest strains hj the inspired writers •• 
one of the most glorious and dtstinsuishing charaeteristics of 
Jeliovah. *' The I^ord is good to aU ; his tender mercies ar* 
ifver all bis works.** ** He is merciful, and gracious, and 
ijntndant in goodness.'* **His bounty Is great above tkit 
heavens,'' and ** hi exercises loting-kindriess throughout th6 
earth.'* " Oh give thanks to the Lord, for he is good, for hi* 
mercy endureth for ever.'* 

But, however great and inexhaustible the source of happi- 
ness in the Divine mind, the exercise of goodness neeeteainHf 
supposes the existence of sensitivt or rational heingSy towards 
whom benevdlenbe may be displayed. Where no such beings 
are to be fbundt the attribute cannot be exercised or traced ill 
its operation. Mountains and pUins, rocks of maible and 
diamonds, or valleys adorned with all manner of precious stone% 
however rich and splendid, cannot feel the effects of DiviM 
beneficence. Ifi therefore, the numerous globes Jfaroughotit 
the universe were destitute of inhabitants, Ulere would be no 
extensive display of this essential perfection of the Diriiit 
nature ; and to those few intelligences who might be^rmit* 
^ to view the desolate wastes of the universe, or to receit^ 
information respecting them, itwoytd appeiir as if the Di* 
Tine goodness had either been exhausted or had ceased itt 
operations, and been veithdrawn from the scene of creatioli^ 
at if ** the Lord had forgotten to be gracious, and in angtt 
shut up his tender mercies.** We have reason, however, M 
believe, both from Scripture and from reason, that it ia M 
great end of all the operations of Deity that a theatre may b« 
prepared on which th^ emanations of his goodness may b# 
communicated to innumerable orders of beings throoghool 
his vast creation. Therie is ho othcf concervablo eh6 for 
which the fabric of universal nature was reared, than that ik 
^ould serve as a scene of enjoyment to innumerable beingft 
susceptible of feeling the effects of the Creator's bounty, an! 
that tnerein they might behold a magnificent display of tli4 
grandeur of his eternal attributes ; but if by lar ^e greater 
part of creation were uninhabited, such an end wdtfM to ffMk. 
trated. However expansive the scene of the miiV«Mt msijf 
be* however numerous and . inaghificent the worlds and iy#- 
tems which exist within Its boundless range, the glories ^ 
QmaipoteBc* would re&ain Ua ever veiled and tmkiiowiii Air- 
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eept to « small nee of beings who occupy only a point in (be 
qnmensity of space, and wm> cannot be ()Ossibly acquainted 
with Uie ten thousandth part of the scenes which lie in the 
remoter spaces of cteation. 

If, therefore, we^ would not rob the Dirinity of the most 
distinguishing attribute of his nature, we must admit that 
wherever creation extends, his goodness and beneficence are^ 
displayed, and, consequently, that intelligent' beings of various 
orders must exist tl^roughout all its amplitudes. Wherever 
power and wisdom are displayed, it ought to be considered at 
« necessary consequence that there also goodn^M is exer* 
cised, as the one is subsidiary to the Other, and stands rela* 
ted ts means to an end, or as cause to effoct. I{ would be « 
most glaring inconsistency to suppose thai the Divine benevo* 
lenee is confined to one or two worlds or orders, of beings, 
when millions of expansive systems diversify the fields of im- 
mensity; more especially when we consider that the goodness 
«f the D^ity'^is of so communictUive a natun^ that all the inter- 
Tal between a polypus and a man i^ filled with thousands of 
species of animated beings, of every conceivable form, and 
structure, and capacity, in order that happiness of every de* 
gree may be diffused among every possibje order of sentient 
existence. Every element of nature, every department of 
our terrestrial i^stem, forms an appropriate abogde for living 
beings. The air, the waters, and the earth teem with ani- 
mated existence of every size and form, and in such vast 
multitudes as to exceed all human calculation ; and if the 
displays of Divine goodness be thus exuberant in our sublii- 
naiy world, it would be absurd in the highest degree to sup- 
pose for a moment that the millions of vast j^lobes which roll in 
the distant regions of creation are void of inhabitants, since 
the communication of happiness appears to be one great end of 
zi\ the operations Of infinite wisdom and omnipotence. 

Thus it appears that the doctrine of a plurality of worlds is . 
not only accordant with every rational view we ouglit to en- 
iertain of Uie eternity and inmiensity^ the wi^om and good- 
ttess, of the Divine Being, but that the opposite opinion wooM . 
be repugnant to every consistent and scriptural view we can 
■iiake of the character of the Supreme, and would obscure^ the 
glory of every divine perfection. This view, therefore, of the 
universe, considered as^ replenished with innumerable intelli- 
gences, is calculated to cxhibii a tme glorious and mogwy^ 
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mffote his ben«volcRi roganb confined to Uie globo on whiali 
we dwdi. Instead of^ mTinf only ono eoinptrbtively sibaU 
world and race of beings under his s^ay, we here conteiii|4aif 
hinrtlie sufMremc ruler of Icn ihousand times ten thousifids 
of mi^ty worlds, end eondticting tbcm alt with unerring skil) 
in their vest caieer. We beh^ him exercising his moral 
Jkdministratioh ever a vest univciyfe tf miwU, more numeroue 
Unn the faculties of mentor of angeHc beings are adequate t^ 
cpmptite, supporting end dire^ting.all the amazing powers of 
tliought, wiedouii wtelliffence, 80cctioiH and morel action» 
4hffoughoitt every. pert of his eternal empire^ displaying tlie 
dfefiChs of fiis wisdom end intelligence^ the latitude oif his 
character, end tiM grendoiNr of his omnipetonce to counUoes 
orders of intellectual existence, presenting beiore them pro»- 
pects of megntiicencAend gnndcur boiuraless as immeAsifty» 
ifisi^butinff «iiien^ then ell the liohes of hie ben^ence, and 
impiriutf tLemr with^the hope thet tlie gran^leur of his kii^ 
dom and the glory oif his {lerfectiene wiU continue to be dit> 
played with indreasing spieodour thioughoui all the periods of 
en endless duration. Such a. Being ih calculated to drew 
forth the higbest degree of love and admiratten from all his 
.intelligent <&pring, to inspire them^with glowing ardour fin 
Itts service, and to oxcite them to incesseat adoration ; whene- 
Mt did the universe consist mele^ of a boundless mass of 
.matter without animation^ thought, or intelligence, a veil of 
darkness and n^tery would be thrown over all the perfec- 
tiene and purposes of the Divinity ; creatioii woek} appears 
▼astf mysterkms, and inexplicable system ; and no tiepe would 
ever be entertained of tneiag the deeigne for v^hich it wee 
brought into existence. 

IL Another general ai||[um«iit for a pluielity of worlds, end 
for an extensive populetioii of the universe^ may be founded 
on (he folk) wing propositioBf thct, i0herti9er any 4me perfeeium 
tf Deilf is excrlaU thirt tJtto Ati. Am tUirilmies are in op€ra» 
ftoiti and BMKt be dispkyedt in e greater or less degree, to 
^certain orders of intelligeiiees. 'Aiis is a most important 
^ eonsidoratien, whkh eu|^ to be taken into account in all oer 
' Tiews of the Divine eharaeler, and in all ow investigatione of 
> Ihe Divine administretion ; a consideration whkih is too Ire- 
ipieiitly overlooked in the ^iowe end reaeenmgf boUi of pid- 
loiophets and tbeobgiaoa»>^ 
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TIm Di«iii€| Bea&g is otne uwliviM mmAco; We it titik 
•iBipoon^ed of separMs JjbiU or qval^tief, toMikitecl finow 
each other. We ought not, therefore, to conceive of.lut. at* 
tnbutes as so maay indef»eiMien( fioweffs or pfoperiies, any 
one of which may be exerted withoMt the coionrreoee or oo* 
operation of Um other. From the limited views we too fn- 
qyontly take of the divinity, and froa ti^ imperfedUoo of our 
pmseitt (acuities, wo aie apt to kU into this mistake ; hot 
•boe all the p«rfeotieas we attribute (o ihe Eternal Mind aro 
attributes of one indivisible and UBCompouoded being, wis 
ooght never to imagine that ^oidct i|i any instance. operates 
vilhout gooincMf, ot.vnMdom wkhoot recliudey or that it can 
over happen that any one of those perfections can be displayed 
without the barmonioas operation of the whole. In whatevar 
region of the universe, therefore, God ia^seen to operate by^ 
bia power,, we auiy rest assured .i^iai there slso b^ displays 
bimaelf in'tho plenitude of aU his other perfectiona ; that in«> 
teUigenoe, wisdom, benevolence, veracity, and sectitude follow 
m the train of omnipotence, displaying iif undivided lustre and 
harmony the glories of bis character. 4t is God, invested witb 
di his eternal and immutable, liis nstural and moial attributes^ 
and not any single perfection, that acts; artanges, and goversf 
tfuroughoot the whole ampUtude of creation ; and as such, his 
■loral grandeor, as wcH as the physical effects of his power, 
■rost he disphiyed in eveiy department of the material unU 
verse. From the influence of habit, and in consequence of 
the limited facultiies of our nature, we are accustomed to say* 
that in one object powfr is displayed, and in another that tms^ 
ionr is manifested ; because tbat in the one the aitribute of. 
power appears tc ns more piominem, and im the other wisdosa 
M more strikingly apparent. A lofty range of mountaiost 
Baring their summits above the etouds, and stretching abmg 
for several hnndrsds of miles, strikes the mind with an ideft 
■ ^fpovaer in Him who formed them; but the fine mechanism, 
wcomplishing cerUin useful purposes in the body of an emmei 
or a gnat, or the delicate conatruction of the eye of a 4rago»- 
§j^ arrests our attention more particularly as an evidence of 
insifom, although in each of th^ ycases both power and wis* 
don ase displsyed. In no set or operation whatever of iho 
Divine Being can it be said, that in that act he is onl^f wiso» 
or only powerful, or only benevolent ; for in every operation, 
and in every part of his procedure^ bo acU in the fleuitudeqi 
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til bit etteDtitl^ttlribatet, ttthoof^ the fdll 4iq>1tj of all bis 
perfectiont uty not, in every inttance, be open to our in- 
tpectkm. 

If.tben, the positiont now titted be admitted (and I tee 
not how they can be called iu queatiou), it nccetearily follows 
that all tlie vast glohet ditpcreed throughout the universe are 
either inhabited, or contribute, at our tun doet, to the comfort 
and Enjoyment of percipient exittence ; for if witdom tnd 
goodnett Uniformly, and of nteetsity, accompany the agency 
of power, and if these attributes can be exercised only in re« 
tation to sentient or intelligent beings, such beings ^utt exist 
wherever such perfectiont are exercised. To tuppote tfas 
contrary would involve a palpable absurdity, and present a dis* 
torted and inconsistent view of the adorable character of Js* 
hovah. 

In our survey of the sidereal heavens and the remoter prov* 
inces of the Divine empire, we behold little more than an 
overwhelming display of almighty power. Our remoteness 
fh>m those magnificent scenes prevents us front tracing the 
minute contrivances of Divine Wisdom in relatjon to any par- 
ticular system, or the displays of -Divine Beneficence, towards 
its inhabitants. 3ut our incapacity of perceiving the effects 
of wisdom and goodness forms no argument against the actual 
exercise of these perfections. If it be admitted that infinite 
wisdom and benevolence are the necessary accompaniments 
of almighty power, we may rest assured that those i)crfections 
are in uill and constant exercise wherever creating power liat 
been exerted, 'although, from our present situation in the uni* 
Terse, their operation be concealed from our view. In every 
instance where Omnipotence has put forth its energies, it may 
be Considered as a stage or theatre on which the Divine wis- 
dom- and benevolence may -be displayed. And as wisdom and 
goodness can only have a reference to percipient and inteHi- 
pent beings, wherever those perfections are exercised, such 
beings must necessarily bo conceK'ed to exist ; otherwise we 
in effect destroy the simjdicity of the Divine nature, we divide 
^the Divine essence into so many independent attributes, and 
virtualiy declare that in the work' of creation the Deity does 
net act in the full exercise of his indivisible and eternal per* 
fections. 

The above considerations « if duly weighed and understood, 
•ppear to me to imbody an argument for the doctrine of an 
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indefiiiito plunlity of worlds which may be coi^idered is 
•mounting to a moral demonstration. 

III. There is an absurdity involved in the contrary suppo- 
sitioHy namely, thav the distant regions of creation are devoid 
(Of inhabitants. 

1. There are two modes of reasoning which have been em- 

£iloyed to prove the truth of a proposition ; th^ direc-t method, 
y bringing forward arguments, o't fdllowing out a train of 
reasoning bearing expressly qu. the position to be supported ; 
or the indirect methpd, by showing the absurdity of maintain- 
ing the opposite position. Mathematicians term this latter 
species of reasoning the reductio ad absurdum, and 'sometimes 
employ it instead o[ the direct method, by showing that the 
ccntrary of the position laid down is impossibl^e, or involve^ 
an absurdity ; and this method of proof is considered as valitl 
and as strictly demonstrative as the other ; for the opposite 
of truth must be falsehood. If, therefore, any proposition, 
whether mathematical or moral, can be shown to involve an 
absurdity, or to be inconsistent with a well-known and ac- 
knowledged trut^, or directly contrary to it, we may safely 
conclude that such a proposition must be/aUe. 

To feel the force of such an argument in the present case, 
Ut us suppose for a moment that the planetary and stellar orbs 
are destitute of inhabitants. What would be the conse- 
quences 1 All those vast bodies must theii be considered as 
regions of eternal silence, solitude, and desolation. The snta 
illuminates the surfaces of such huge globes as' Jupiter and 
Saturn, but there are no visual organs to perceive the Iqstxie 
he throws around, no percipient beings to feel the influence 
of his heat and other benign agencies. Time is measured 
with exquisite precision by days, and months, and years, but 
all to no purpose ; for no rational beingft enjoy the advantage 
of such measures of the lapse of time, and the Deity — to 
whom ** one day is as a thousand years, and a thousand years 
as one day*' — stands in no need of such movements to maA 
the periods of duration. Bay and night, spring and summer, 
succeed each other, but they have no relation to the wants or 
enjoyments of sensitive or intellectual natures. The qielody 
of the ^ves, the bleating of flocks, the lowing of herds, th# 
jbannomous accents of human voices, or the music of angelic 
choirs, never for a moment disturb the profound and awfd si- 
^ Wnce which for ever prevails j not a single murmor meets the 
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ett. unless howling winds, amid dreary deserts and rugged 
ffoclu, should render the scefte stUl more hideous and doldaL 
■ Some of those mighty globes are encircled with splendid rings 
Micl a retinue of moons, whfch adorn the canopy of the sky, 
and present a scene of grandeur far more diversified and sub- 
lime than human eyes have yet beheld ; but no intelligent agents 
^ezist in those regions to admire and enjoy the wondrous spec- 
tacle and to adore the Creator. Ia short, all is one wide scene 
of dreariness, desolatidn, horror, and silence, which would fill 
A spectator from this world with terror and dismay. 
' Were an inhabitant of earth to be transported to Jupiter or 
Saturn, he might behold resplendent scenes in the canopy of 
the firmament ; but how great would be his disappointment to 
find nothing but boundlesa deserts and desolate- wastes, with- 
out ope sentient being to cheer the horrors^of the scene, and 
not a rational intellig^ce to communicate a single sentiment 
.or to join him in the contemplation of the objects above and 
around him ; and were he to range, throughout an indefinite 
kpse of ages, from one globe to another, and firom one comer 
of the universe to Another, and find the same gloomy solitudes 
and desolations, he could, find 'no stimulus to excite him to 
admiration or rapture, or to elevate his soul in adoration of 
the Creator. Even the most resplendent scenes, adorned wi||i 
all the riches and beauties which the most lively imagination 
can depict ; mountains of diamonds, and plains diversined with 
all the beauties of the vegetable creation, cOtild impart no 
Teal pleasure while unenlivened with the principle of atiimation 
and the energies of mind. Wh^t a gloomy and horrible pic- 
iure would such a scene present of the frame of universal 
nature^ and what a veil of darkness and mystery would it 
thrqw over the perfections of the Eternal ! for it is the scenes 
connected with life, animation, mental activity, moral senti- 
ment, glowins affection, social intercourse, and the mutual 
.aympathies of intellectuar beings, that can alone inspire the 
soul with rapturous emotions, throw a charm over any part of 
creation, and exhibit, the Almighty Creator as amiable and 
adorable. It is chiefly from the relation in which the material 
world stanida to sensitive and intellectual existence that its 
beauty and order are recognised and admired by contempla- 
tive minds, and that the wisdom and beneficence of the Deity 
ve traced in all their minute and multifarious bearings. In 
M worid, at it now atandsi^the^tirangement <^ joiouiitiiBt 
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tad vales, the varioos properties of the tyatery element»,and 
its transmutation into vapours, clouds, ana de^, the admira- 
ble mechanism of the atmosphere, the fertility of the^ earth, 
and the beautiful colouring which is spread over the face of 
nature — which are productive of so many beneficial efifects, 
and so ev dently display the wisdom of Deity — would all an^ 
pear as so many means without an end, as contrivances with* 
out use, if the earth wfre destitute of inhabitants. And \f all 
the other departments of creation were likewise devoi4 of an- 
imation and intelligence, scarcely a trace would be jeft through* 
out boundless space of the wisdom and benevo^nce of the 
Eternal Mind. 

2. In thejiext place,^8uch a position as that which I am now 
opposing would be inconsistent with that principle of variety 
wnich appears so conspicuous throughout the wWe range of 
the Divine operations, and with that progressive expansion of 
inUUectual views which appears necessary to the perpetual 
enjoyment of dmmo;rtal bemgs. 

In order to permanent enjoy mient, it is necessary,, /rom tl^ 
very constitution of the mind, that on^ scene of happiness 
should succeed another ;. that the soul should look forward to 
the future, to something new, or more grand and expansive 
than it has yet beheld or enjoyed. . It can never rest in present 
objects and attainoxenls, but is always on the wing for some* 
thing higher and more exquisite than it has yet grasped or en- 
joyed. What is the reason, in most cases, why imprisonment 
produces so doleful an effect upon the mind, but becaus/s itc 
Tiews and its actions are confined to a narrow circle 1 An4 
if in such a situation newspapers, books, paper, pens ^nd inJE, 
be withheld, so as still farther to circumscribe the mental view, 
its want of enjoyment and its misery are still more increased. 
Why would a literary man feel unhappiness had he no access 
to books, journals, and the periodicals of the day, nor any ' 
other means of information respecting passing events, but be- 
cause he would thus be confined to his present range of view, 
and prevented from enlarging it \ Ana wliy shojold the maa 
who devours the periodical journals tordav, feel as craving 
desires to-morrow to pursue similar records of intelligence,' 
to mark the progress of passing events, but from^ the samie 
vehement desire to expand his present intellectual views! 
Were such desires to remain ungratified, and the prospect of 
farther information entirely shut up, a certain iegree of miseif 
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would necessarily be feH by ereryntionftl mind. In anotbev 
world, something similar would happen in the case of all in- 
tellectui^l beings, were no new icends and prospects ever un- 
folded to Yiew 

Divines have genenlly admitted that the eternal world, in 
the case of the righteous, m\V be a state of perpetnal and an- 
interr6pted enjoyment Such enjoyment, however, could 
never be realized, unless new scenes and objects, worthy of 
the admiration of exalted intelligences, were progressively dis- 
played. But the contemplation of rude masses Of matter, 
nowever vast in point of size and extent, atid however mag- 
nificent in point of splendour, were they entirely unconnected 
with tiiind and moral actioh, would produce no high degree of 
enjoyment to beitiffs possessed of capacious powers of intel- 
lect ; folr in such objects ihey could trace no evidences of skill 
or design, nor would they perceive any overflowings of Divine 
goodness to .inspire them with gratitude and praise: We are 
warranted from Revelation to expect that in the future world 
the knowledge of gbOd men will be indefinitely increased, in 
respect. to thieii: more epli^rged. conceptions of the Divine Be- 
ing, and of his works and ways ; that, among other subjects, 
they shall become more acquainted with the distant regions 
of creation, the destination of thosc^' great globes which we 
now b^iold at an impassable distance, the histoiy of their in^ 
habitants, the various stages of improvement through which 
diey have passed, the most remarkable events which have 
happened a^ongthem since their creation, Ihe^relations which 
the different worlds bear to each other, the various orders of 
intellectual beings, and their distinctive characteristics and 
endowments, with many other particulars, which would afford 
an ample field x>f investigation and contemplation Which could 
•earcely jever be exhausted, and a source of progressive and 
permanent delight. But all such prospects of knowledge and 
enjoyment would be for ever shut out, were the universe a 
eOllection of, mere mattelr tinconniected with mirid or intelli* 
genoe, and the distant view of an immortal existence would 
present little else than a scene 6f irionotony or a boundless 
Ucnk. 

In the future world, although the circumstances in wbidi 
the mind will exist will be different from its present local as* 
•Qciations^ yet its faculties, desires, and affections will not be 
ttsentkUhf changed. It will continue the same idetalicid be-^ 
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iutt osXy trtntported to another region, and poonected with 
other objects and astQciations. It will have the same oraim* 
ilar aspiratidns after happiness, the same desires after new ob- 
jects and discoveries, and the expansion of its intellectaal 
▼iewa, and the same delight in beholdihg one spene of cre- 
ating grandeur after another unfolding itself to vfew, as 
it feels, in a certain degree,- in ihe present state. Such 
desires afler progressive improvement in knowledge and hap- 
piness are implanted by the Creator, and form an essential 
part of the constitution of the human soul, and therefore can 
never be eradicated so long as it is sustained in existence. 
But it ia evident, from what has beep already stated, that such 
desires could never be gratified, and that its expectations of 
higher decrees of intellectual expansion and enjoyment would be 
ihistrated, were the scene of Omnipotence nothing more than 
ftD indefinfte extension of matter without life or intelligenee ; 
for in such a case there would be tittle scope for the exereue 
«nd expansion of iu powers throughout an immortal existence. 
8. The supposition that matter thrpughout the universe is 
not connected w^th mind would present a distorted view of 
4he character, of the Alraiffhty, and ihrpw a veil over the 
moat glorious perfections of his nature. It ^ould virtually de- 
■prive the Creator of the attribute of wisdom ; since no display 
of it would be perceived in the most magnificent works of his 
hands. It would, ia e0ect, rob him of liis goodness ; since, 
lluroaghottt the mightiest and most^extensive portion of his' 
works, no enjoyment is communicated to bemgs endowed 
with either sensitive or rational natures, which are alone capa- 
ble of being recipients of his bounty ; consequently, no tribute 
of gratitude and thanksgiving would be offered, and no praises 
or adorations would ascend to- the throne of the " Kipg eter- 
naU immortal, and invisible," from the greatest portion of his 
boundless dominions. It would prevent us from beholding 
any extensive display of the rectitude of his character and the 
oquity of his government in the moral sdministration of the 
universe. Now wisdom, goodness, and rectitude can only 
be exercised in reference to intelligent oatui-es, and cannot 
poaaibly be displayed where such beings have no existence. 
• The denial, therefore, of the position, that the great universe 
is pe6pled with inhabitants, would lead 'us to contemplate a 
Being whose power baa brought into exiatence a magnificent 
ssssmblage of means without an end ; who has prepared 
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f brious habilatiotift fitted fot the enjoyment of rttioMi i 
but has never peopled them ; who is the alone souree of liap^ 
pinessy and yet refuses to communicate of his goodness where 
there ^s full scope fo^its exercise,; and who is the Svprsim 
Lawgiver and the spring of moral ord^r, and yet affbids ae 
display of his moral attributes thit>ughbut the immeftsity of him 
works : for this earth', and all the beings that have ever been 
connected with it, are but as a drop to the Ofean oompated 
with the immensity of the material universe. Can it there*, 
fore be a theatre of sufficient expansion for the display ef ib$ 
character and attributes of that Being who Hae existt^ ihmi 
eternity past, and will exist to etemHy to come, and whoM 
presence fills the amplitudes of boundless spec* t 

If, theq, such absurd consequences necessarily fbllow hum 
maintaining the position that there is no plurality 6f Worid% 
that position cannot pdssibly be true. It tmdermines truth* 
of the first importance, Which lie at the foundation of all -con- 
sistent views of the character of the Deity, and which )u* 
acknowledged to be sQch by all rational theiAs and Christian 
divines. Andj sincQ what 4s directly opposed to tnith oAmI 
be error, and vice versd^ it follows that the doctrine we ai« 
supporting must be considered as susceptible of moral demon* 
stTiStion ; for it may be laid down as an axiom, that it is e»- 
sential to the character of Deity ihat h^ act cotisistentfrf in aH 
n^rts of his dominions, that he display in every Instance oM 
lu* perfections in harmon;^, and that, wherever bis oAMiipotencd 
has been exerted, there likewise he must display hi^ wisdom, 
benevolence, and rectitude. Whatever opinion, thereifiMne, 
directly tends to undermine or oppose such views of the Divine 
character and perfections, must be absolutely untenable, and 
the opposite opinion must be indisputably true. 

In my work on <* Celestial Scenery*' I entered mi the vom- 
sideration of several arguments «^hich tend' to prove tlie.doc»> 
trine of a plurality of worlds, and that the planets of the sobr 
system in particular are the abod^ of intellect«ial beings^ 
This position was illustrated at some length from the following 
considerations : thkt there are bodies in the planetary syatedi 
of such magnitudes p» to affoird ample scope for myriade ^ 
inhabitants ; that thete is a generai stunOarity ame^ng ail the 
bodies of the system, which affords a prestinnplive evidenei 
that they are intended to subserve the same ultimste desigM; 
that,^ connected with the planets, there are certain speeiml 4ir- 
tangemtnts which indicate their adaptation ta the enicormnt 
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of sensitive and intellectual beings ;, that the scenery of tba 
heavens, a* meuxifrom the tur/aces of the larger planets and 
their satellites^ forms a presumptive proof of t^e same position ; 
and that the fact that every part of nature in our world is des- 
tined to the support of ^ntmated he^gM affords a powerful 
argument in support of this doctrine. These arguments and 
consideration^ when viewed in all their bearings, and in con- 
nezion with the wisdofn and goodness of the Divine Being, 
might be considered, without any farther discussions, as quite 
sufficient to subsUntiate the pdsition, that the pfanett and' 
satellites df otir system, as well as other departments of tjM 
universe, are the abodes of sensitive and intelligent beings. 

In the prepeding pages I have" offered a few ulditional con- 
siderations bearing on the same point, which I trust will tend 
to corroborate the arguments and reasonings formerly adduced. 
I have^shown that the doctrine of a plurality of worlds is mor« 
worthy of the perfections of the infinite Creator, and gives at 
a more ms^iticent idea of his character and works, than to 
suppose hTs benevolent regards confined to our comparatively 
diminutive world r ^&t it is more accordant with the m/imier 
and eternity of the Divine Being, and with his wisdom ana 
benevolence, than the opposite position ; Jthat wherever any om 
perfection of Deitv is exerted, there also all his attributes are- 
m operation ; and, consequently, wherever Omnipotence is 
sefen to operate, there likewise wisidom, benevolence, recti- 
tude, and every other Divine perfection must be displayed 
in reference to intelligent beings ; that there is an absurditf 
involved in the contrary supposition ; that this supposition 
would represent th^ universe as an immense desert,' unworthy 
of the contemplation of intelligent mindis ; that it would -pre- 
tent the progressive expansion of intellectual views in a future 
state, and present a distorted view of the character and at- 
tributes of the Alm%hty Creatdr. All these arguments and 
considerations, when viewed in a proper light, tfend to yield a 
mutual support to each 6ther ; they hang toeether in perfect 
harmony, and they are in full consistency with the most ami- 
able and sublime conceptions we can form of the Divinity, and 
therefore ought to carry irresistible conviction to the mind Of 
every unbiased and intelligent inquirer. To my own mind thef. 
amount to a tnond denumsttatum ; so tlmt I am as fully eon- 
vinced of the truth of the position we have been inaintaiiningi 
18 if I were transported to the regions of distant'viporlds, and 
permitted to mingle in aaaociation with their inhabitants. 
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- CHAPTER l^Vn. 

A PLnSALlTT OP WORLDS PBOTBD FROM blTINK JUSTBLiTIOfT. 

It ie somewhat diffifsult to persuade the ffreater part of man- 
kind that there are any habitable worlds besides our own. or that 
xational beings, somewhat analogous to man, may inhabjt the 
planets of our own or of other systems. Even the greater 
part of Christians, and some who are possessed of,a considera- 
ble oegree of intelligence, can. scaroely be persuaded that there • 
are niore worlds than one, or that the Divine government ex- 
tends beyond the Christian church and the nations of the earth ; 
aod-^they attempt to vindicate their^ opinion J>y asserting, that 
t^ Scriptures never make the least allusion to any worn ex* 
oept that in which we dwell,. Although .this^were ui reality 
the case, it would form no argument against the doctrine of a 
plurtiUjty of worlds ; lor the . revc^lations contained in the 
Scriptures a^e chiefly of a moral nature, their great object be- 
ing to counteract th6 depravity of man, and to anor^ information 
Bespecting the plans, and perfections^ and moral government of 
the Divine Being, which the unassisted light of nature was un- 
•ble to explore. They were not intended to teach us the prin- 
eiples of physical* science, or the particular knowledge of any 
Other subject which the human faculties were of themselves 
adequate to acquire ; but to direct us, in all our surveys of the 
works of-,God, to look upward to him as the Supreme Agent, 
to trace his attributes in all his operations, and to offer him a 
tribute of grateful ad9ration. The Scriptures, therefojre, would 
Ve ftdly sufficient tq answer all the purposes of a revelation to 
Bnan, although they made no allusion to other worlds or to 
•ther intelligences within the range of the Divine government. 

Since the system of nature, the system of revelation, and 
tho rational faculties of man, had their origin from the same 
Almighty Being, we should naturally expect that they .should 
perfectly harmonize in their girand lineaments,tind in the truths 
^ley are ,calcii|»ted respectively to unfold; or, At least, that 
thflire shpuld bo no glaring contradictions between the intima- 
|i«ns given by the one and by the other. If the investigations 
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of reason in regard to the material universe necessarily lead to 
the conclusion that numerous worlds exist throughout immens- 
ity, and if the Scriptures contain a communication from God, 
we should never ez{)ect to find in that revelation any proposition 
asserting that there is only one world and oh6 race of intelligent 
beings in the universe, and it is needless to say that no such 
proposition is to be found in the Bibfe. On the contrary, 
though the Scriptures never direct^y or explicitly treat of this 
subject, the doctrine of a plurality of worlds is imbodied in 
many passages of the sacred loritings; and the language of the 
inspired penmen is in all cases perfectly consistent with the 
ideii of myriads of worlds existing throughout the universe. 
To illustrate this position, in a few instances, is the object of 
this chapter ; and as the passages of Scripture in which this 
sentiment is imbodied are more numerous than is generally 
apprehended, I shall select only a few of them as the subject 
of comment and illustration. 

The first passage on which I shall offer a few remarks, is 
Psalm viii., 3, 4 : "When I consider thy heavens, the work of 
thy fingers, the moon^nd the stars, tvhich thou hast ordained; 
what is man, that thou ^art mindful of him \ or the son of inan, 
that thou visitest him !** ' 

^ When composing this hymn of praise to God, the Psalmist 
evidently appears to have been cohtemplating, with intelligence 
and pious emotion, the glories of the nocturnal sky, the moon 
walking in brightness along the <ianopy of heaven, and the stars 
and planets ffifusing thejr lustre from more distant regions; 
Viewing those r^plendent Orbs, his thoughts seem to hav6 
taken a flight into the regions of immensity, and by the gui* 
dance of his rational powers, and aided by lhe%pirit^ of inspira-' 
tion, he takes a;i expansive view of the multitude, the magni- 
tude, and'the granaeur of those magnificent orbs which roll 
in the distant tracks of creation. Overwhelmed with his views 
of the immensity of the universe, and of the perfections imd 
grandeur of its Creator, he breaks Ont into this strikinff ex- 
clamation, " Lord ! what is num, that thou art mindful of him ! 
' or the 'son of man, that thou visitest him !" ; Surveying with 
his intellectual eye the boundless extent of God*s nniversal 
empire, he shrinks, &s it were, into nothing, and seems almost 
afraid lest he should be forgotten or overlooked amid the im- 
mensity of beings over which the Divine government extends. 
Now there could be no emphasb or propriety in this excUma- 
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tion if the inhabitants of this globe yrere the only rational l>e- 
in^s that peopled the materiS universe ; for if men is the 
principal inhabitant .of creation, it could be no matter of won- 
der and astonishirient-that God should be '^ mindful of him/' 
and exercise towards him a special, regard and sjiipc^iiitcndiii^ 
cftfe. Such a minute attention and anectipnate regard is no- 
thing more than what we should have naturally expected. 
But if the immensity of space be diversiiied with ten thousand 
limes ten thousand worlds, replenished with ratibnal inhabi- 
tants, as science and right reason demonstrate ; if the race of 
Adam appear no more in the proportion to the beings that peo- 
ple the amplitudes of creation than as a drop to the ocean, then 
the Divine condes<;ensioji appears trulv wonderful and aston- 
ishing ; that, from the heights of his glory in the heavensr the 
Most High should look down with an eye of complacency on 
the puny inhabitants of earth, and regard them with a Fatner^s 
attention and care. ~ This is evidently the leadtns idea which 
the pious exclamation of the Psa^ist is intended to convey ; 
and therefore, if this globe were the only or the principal 
abode of rational beings, such language would be mere hyper- 
bole, or something approaching to, bombast, which would be 
inconsistent with the veracity and solemnity of an inspired 
writer. 

It appe^, then, that the passage under consideration is not 
only consistent with the dpctrine of a plurality of worlds, but 
necessarily unbodies in it the idea of the Divine empire being 
indefinitely extended, and comprising within its range numer- 
ous orders of exalted intelligences. It tikewise Caches us, 
> that while the Almighty has divei^ified the fields of iipmensity 
with inhuitoerable worlds ; that while he sits enthrpned on the 
ipafnificence of his works in the distant regions of his creation, 
and governs the affairs of unnumbered orders of intellectual 
existence) he also extfcist* the^iintUest superintendence ever 
every world he has created, however diminutive in comparison 
of toe whole./ His eye rests on the humblest and the minu- 
test of its objects, and his Spirit watches over it as vigihntly 
M if it formed the sole object of his physical, and moral ad- 
ministration ; so that neither man nor the smallest microscopic 
animidcultt are overlooked amid the multifarious objects of 
the Divine government. This is an attribute peculiar to the 
Most High, whjch flows from the immensity of his nature 
and the, boundless knowledge he has of all his works, and 
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which i^ives us a more glorioas and iubliiDe idea of bis cha^ 
acter than if his reg&rds sien confined to one department of 
his empire or to one ordfer'of his creatures ; and in nothings u 
the Divine ^eing so immensely separated irom man, or from 
any other rank of intelligent existence, as in the display he 
gives of this woiiderfol and -incommunicable attribute. By 
overlooking this peculiar tiharacteristic of the Divinity^ and 
attempting to -compare his procedure with the Ihnited concep- 
tions of our own minds, we are apt toindulgci in Verjr contracted 
and erroneous iriews' respecting bis nature and universal gov- 
eYhment, as well as in regard to the revelatipns of his woiid 
and the dispensations of his providence. 

The next passage I shall notice is Isaiah xl, 15, 17 : 
''Behold,, the nations are as a .drop of a bucket, and are 
cotinted as the spiall dust of the> balance." ** All. nations be? 
fore HIM are as nothing, and they are counted to him less than 
tiolhinff and vanity.** 

tn uie chapter fh>m which these words are taken, the 
prophet announces deliverance from the captivity of Babylon, 
and the approach of that period when *' the glory^f Jehovah 
shall be revealed, and when all flesh shall see it together.*' 
In order to obviate every difficulty that might s^m' to stand 
in the way of the accomplishment of such a glorious event, 
the prophet describes, in the most sublime langua^, the per- 
fections and character of him by whose aigency this astonish- 
ing change in the world was to be introduced. He is declared 
to be that Ahnighty Being ** who measures the ocean in the 
hollow ofhis hand, who melethout the heavens with the span, 
who comprehendeth the dust of the earth iira measare, and 
weigheth the monnUins in Scales, and the^ hills in a balance.*' 
The prophet likewise denounces the ibily and wickedness 6f 
idolatry, by exhibiting the character and operations of bun 
whom no material images, however sptendid, can ev«r rep- 
^ resent or adumbrate. *'7Ie sitte^ oa the circle of the sky 
which surrounds, the earth, and the inhabitants thereof are aa 
graisshoppers ; he stretcheth Out the heavens as a curtain ; he 
bringeth forth their host by number; he calleth them all by 
their niELmes,by the greatness of hirmigfat ; for that he is strong 
in power, and there is no searching of^ hia undorstandmg.*' 
Among these sublime descriptions are contained the passages 
I have quoted: ^* Behold, the nations are aa the drop of a 
bucket." '*^AII nations before 'iiim are aa nothing,*' dkc 
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fluch deekimtipQf eovld amoely be mtde with pioBrietjif 
all the rottng orbsof "hei^voii were i^esutiite of inhabitants ; 
lor then it would not be tr«e that ** all nations are as th6 small 
dast of the baknce," and that they are ** counted to Jehovah 
as less Chaii nothing and Yanitj.'' . They who deny the.doc- 
trine of a plurality of worlds assume the position >* that man 
holds the principal station in the material aniverse ;** but, were 
ibis the case, then the natiooa of the earth, and ** their multi- 
tude and glory,*' behoofed to be considered «» the greater por- 
tioti, or as one of the greater deparimeots/of the Divine em- 
pire ; and if so, it would. be approaching to extravagance and 
bombast for any one tO' declare that they are only iSe^a drop 
compared with the ' ocean, like a few particles of dust com- 
pared with a mighty island> or, in comparison with other • de- 
partments, Xbkt ^ they are as nething, and less jlhan nothing 
and vanity." 

We are here to consider the comparisons and contrasts 
drawn iq those passages as referring, not to Jehpvah, abstract- 
edly considered, but to the matufatUUions he hfui given of his 
power, wisdora, and graqdeur in the scenes of the universe. 
Hence we are directed, in the chapter from which our quota- 
tions are taken, to** lift up our eyes on high," and contem- 
plate " the firmament of his power ;" to *' behold the hosU" 
of resplendent globes which he has dispersed throiighout the 
regioQs of space "by the greatness of his strength,'* and to 
consider that the vast extent of the celestial sp^es hayeheeti 
** meted out. with the spas.*^ When the inspired writer^ de- 
roand from their hearers a sentiment of reverence and admira- 
tion, they 4o not present to th^m metaphysical reasonings or 
' abatratt views iti reference to the perfections of Jehovah, but 
describe those exhibitions of his^wer and grandeur which are 
calculated to strike the sensesand imagination) and to excite 
the ^emotida intended. Thus, when the prophet Jeremiah 
wished to impress his hearers with a reverential sense of the 
greatness of God, he -desofibes him by theeffecUoi his power 
and wisdom as displayed in his operations. "Who would 
not fear thee, oh Kin? of nations ! He hath made the earth 
by his power, he hath estabiiQhed the world by his wisdoqn, 
and hath stretched out Uie heavens by his discreiion. Wheo 
ho'Uttereth hl^vorce, there is a. noise of waters, in the heavens, 
and he causeth the vapciors to ascend from .the ends of the 
earth ; be maketh lightnings with rai% aodbruigeth the wi^d 
out of his treasoras.^ 
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^b Un vmiMr, in tlie pMsagw iiiidbr oootideniioii, wt 
we to consider tlie contrast bete atefced as dravrq, not between 
all BatmB and Jehovah as an ahstiact Being, whose perfec 
lions aie infinite ; fisr in this lespect no comparison can be 
aaadef hot as drawn between this osfth with all its inbabitaBts, 
and the ianumerable globes itvhich are scattered throughout 
tfae regions of immensity. And the most enlightened^astron- 
omejt after his boldest excursions into the illimitable tracks of 
creation, eould devise no langusge to express his emotions, 
"and the eontiast that subsists between ibis globe and the im* 
mensitj of tbe heavens^ more appropriate and energetic than 
the paasage before us. This wond, with ** all thi^ it inherits,*' 
is here rcf tee co ted as« single drop of water to the migl^j 
ocean, or aa a few particles « dust to the most spacious con- 
tinents, whsn compered with the grandeur and immenaity of 
nature ; yea, to complete the conttast, it is ** counted as no- 
thing, and less than nothing and vanity." When we sufvoy 
the vast globes which compose the planetary system ; wl^en 
ve wing oar flight in imagination- to the starry regions, and 
leave the son and all his attendants behind us, till they dwin- 
dle to an ondistingaishable point ; when we prosecute onr 
eoorsie through thousands of nebula, every one of them cotf- 
taining nnnnmbered suns and systems; and when the mind 
as bewildered and overpowered at the immensity of the proa- 

ret, we cannot but perceive that the language of the prophet 
tho nest impressive, and the fittest thst could have .boon 
•elected ; that it is ittest emphatic, and literslly true. But if 
tins eorth werp tbe prinoipsl part of God's universe, there 
eoold be no propriety in such language, and it could be.<;4^ 
aiderad aa allied only to extravagance and pompous declama- 
lien ; a enaraetenstip which ought n^er to be iqpplied to th6 
wfiurs of the sacred records. 

"We ought likewise to consider, that the contrast is not sta- 
ted between the earth, considered ipere|y< as a maUrial sytl#im 
and the amplitudes of the fini|asfient» but between the nations 
^ike ewrtk and the innnmerable order of beings which peo- 
ple the universe, pisinly implying, in my apprehension, that 
winombered myriads of, InteHigencea occupy the celeatial 
worlds, in comparison of whieh ail who now dwell upon the 
earth, or' who have occupied its surface since time began, aie 
only as a dre^ to the ocean. Tbe paasage before us jnay 
Ihntflbrt beconsidefod as almost adiwQimtimiition of a plu- 
Aa 
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nK^ of woridi ; ind tf h «oidd Im piiDFed lint no otter 
worlds eziitod, I should M;uieol]rcoDndor4)M strongkagQafo 
hMe used m the dictete of mspintion ; hot wfaoa wo coiwite 
what appear to be the thio referancee of the. prophet^ JaA* 
gaage, and the magnifieent idoaa H suggests, it ooiiTeys tbe 
most glorioas and sublime eooceptioiis of the gvandeor of 
** the nigh and tody Onewho inbabiteth etemity/' andwhooe 
presence (His the iroro^osity of ci^atioii. 

The nf zt passage I shall adduce in su^rt of* the positioti 
under considerltion, is Nc^miakiz., 6 :'^* Thou, oven thou» 
art Lord alone ; thou hast made heaven, the hbaykm or hsat- 
BNS, with an their host ; the earth, and all things that aio 
therein ; the seas, and all that is theietn ; and thao presenrest 
them all ; and the nosi^or HlUTKif won^ppeth thee.^ 

Here the Most High is ^presented, not by a^ metaphysical 
exhibition of his infinity^ eternity, and omnipoteocef abMnct* 
edly considered, but by the mamfesltUitmM he has made «f 
himself hi his wonderful operations, both in heaven and on 
earth ; and this is the general, I may say onirersalv mode 
in which the^ sacred writers exhibit the character and perleo- 
tions )0f the Deity. " Thou iiast made heaven^ the heaven of 
heavens, with all their host/* By " heaven^ is here to be un- 
derstood the visible fintoament, with all the stars and planets 
perceptfl)]^ hf the human eye, which 4s the sense ia which the 
term neaven is generally tak^n when God is represented as its 
Creator. The ** heaven, of heavens" is an expression which 
la worthy of particular attention,' and evidently iitcludes in it 
an idea far more extensive and sublime than what most read- 
^ generally attach to it. It evidently intimates that, ^ be- 
yond the visible starry heavens which we behold^ there are 
tmnumberedfiimaments, composed of^otbw stasaaod systcBM, 
stretching out towards infinity on either hand, and which msr- 
talsin tteir present state wilt never be able to descry. We 
Jiave already attamed some glimpses of such firmaments. 
More than a hundred millions of stars, in addition to those 
distinguishable by the naked eye, are within ihe reach i>f the 
telescope, if all the regions of the sky were ^ this instru- 
ment thoroughly explored. We behold several hundreds, and 
even thousands, of n^mla in different spaces of the heavens, 
each of them consisting of thousands of .stars, which would 
form a firmament ar glorious and expansive as that which ap- 
pears to a common observer in the midnight aky^; eo tkat^ 
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I we remoTed from^ one of those nebulnto another, we 
should behold at every stage a new firmament, composed x>f 
Stan or other luminaries altogeUier different from what we had 
»99a befocoy or from what we perceive in the ^rniameqt 
which is visible fit>m> our globe. These facts, which have 
been, brought to light by the discoveries of modern astronomy, 
while ,they discover the infinite power and grandeur of the ^ 
Diyinity, serve likewise to illustrate many of the declarations 
of his word, and particularly such expressions as that before 
us, ** the heaven of heavens/! the boundless empire of the 
'^King eternal ,and invisible," in which he- reigns over un- 
numbered intelligences. The same emphatical expression i« 
^sed m the prayer of Solomon at the dedication of the tem- ; 
pie : '* But will God in very deed dwell on e^th ? Behold, 
the heaven and heaveil of heavens cannot contain thee !" im- 
pl3fing that far beyond the range of the material universe, vast 
and extensive as it is, the great Jehovah resides in the glory 
of his invisible attributes, filling immensity with his presence. 

By ** the host of heaven'^ is doubtless to be understood the ' 
iidiabitahts of those . numerous worlds and vast regions here 
designated by the most emphatic expression which could be 
•elected, " the heaven of heavens;'* mtin^ti'ng that the same 
Almighty Being. who launched into existence those innumera- 
ble gU>bes,^sQ replenished them .\yith copntless orders of in- 
telligent existence, capable of enjoying bis bounty, and offer- ^ 
log to him. a tribute of adoration. Hence it is here declared, ' 
*• the hostel* heaven toorahipptth thee ;" evidently imply|l\g, if, 
there is any rational idea to be elicited from the passage, that tliq 
bodies which compose ** the heaven of heavens'' are occupied 
with inhabitants ; that these inhabitants are endowed with ca- 
pacious powers of intellect ; that their numbers correspond ' 
with the amjplitude of the region^ which they occupy ; that 
mo^t, if not all of them, are invested with the attribute of mor- 
al perfection, and are consequently in' a. state of happiness ; 
that they employ their faculties in contemplating the perfec-; ' 
tions and operations of their Creator ; and that they magnify 
and adore him in the loftiest strains, as the centre and source 
of all their felicity : all which, appears to be impli^ in the 
passage, ** the host of heaven worshippeth thee.'* For no be- 
ing can with propriety be said to worship Jehovah, unless such 
ts are endowed with moral and intellectual powers, capable-of 
•l^eciating his perfections^ as displayed in the universe, and 
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of per6ehrtng tliat he m worthy of aft homlge and adontioB. 
Id accordance wHh such views, the Psalmist, when bis motA 
was inspired with the higher Mrains of devotion, in a silbliiiie 
apostrophe, calls upon the whole intelligent onivene to adove 
the name of Jehovah : '* Praise je Jehovah from ibe heavons;- 
praise him, ye heaven of heavens,*' or ye inhabitanU of those 
higher regions ; ** praise hf m, all ye his angels ; praise him, all 
ye his hosts. 'Let them praise the name of the Lord, for his 
name ah>ne is exalted, and his glory is above the earth and 
heaven." If, therefore, there were no other worldft than thit 
on which we dwells such magnifident expressions would lose 
all their sublimity, would be almost without meaning, and 
might be regarded rather as the turgid exclamations of an en- 
thusiast tbw as* the sober dictates of inspiration. But when 
we take into view the immensity of the univei^e, and the nn- 
Uerbtfs worlds and beiAgs it contains, such expressions, though 
among the strongest which human bnguage can Aimisfa, fall 
far dhort of communicating the lofty ideas they ate intended 
to represent. ' 

Such passages as'&e follov^ng may likewise be considered 
a9 imbodyinff views of the same description : Psalm ciii., 19, 
'* The LoVd nath prepared his THkoNS in the heavens ; and 
his kingdom ruleth over all*' - 

' .This* along with a number of simitar passages interspersed 
throughout the Scriptures, evidently implies that the heemtM 
form the principal part of the Divine empire, compared with 
which this earth is but as a point, and "ail its inhabitants re- 
puted ^ nothinff." They are represented as the ehief and 
aopropriate residence .of Jehovah, where he displays the glory 
o\ his perfections to unnumbered intelligences. Hence he 
19 declared to have ** estabtisfied kis throne in the heavens,** 
intimating, that it is in those higher and more expansive re- 
gions that the principal arrangements- of his govemilient have 
been made, that the beneficence and rectitude of his character 
are manifested,^ and^that the grandeur of hi6 moral administra- 
tion is most extensively display efd. But it is evident, that\^her« 
there arc no intellectual beings there can be no moral govern- 
ment ; and therefore, if the Almighty has a government in 
the heavens, these heavens must be peopled \dth beings en- 
dowed with moral add iotelleetuar faculties, capable oT being 
the^subjects of a moral administration. To suppose -a gov- 
etnment without subjects is evidently preposteions and eb* 
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iWMl It is added, *' His kingdom vule^h over nil" > WImt* 
•rer these expansive heavens-eztendi and however tiumerons 
and august the worlds and systems which lie within their 
range,, they are all under the superintendence and sway of tfatti 
Irvine government, which extends its care and .moral ener- 
gies over the remotest regions of the universe. But as tiiero 
•an be no kingdom without rational and moral subjects, there- 
^re, whererer the kingdom of Jehovah extends throughout 
the illimitable spaces of immensity^ thet& must be myriads of^ 
beings endowed . with rational and moral natures. Similsur ret-, 
marks might b^ made i]pon such declarations as the following : 
^ The Lord,, he is Crod in heaven above,^' intittiating his rme 
or dominion o^et the worlds on high ; ** Behold, the heaven 
. and the heaven of heavens is the Lord thy God'^i "iQtimating^ 
Hkewise, that he presides in high authority over all the beings 
they contain ; " Thine, oh Lord, i^ the greatness, and that 
^ory, and the mrajesty ; for all in heaven ^nd ia. earth is thine. 
Thine is the kingdom, oh. Lord, and thou art exalted above 
aU ;"^ " Heaven is my throne and the earth is my footstool f* 
<* His kingdom is -an everlasting kingdom ;" " His dominion 
is an evenasting dominion ;'^ and, " He doth -According, to his 
will in the army of hetLvtn^ and among the inhabitants of the . 
earth." All these, and simile passages, imply rtde and do- 
mtnioaover the inhabitant8.of the heavens ; and, consequently, 
Ultimate that the celestial worlds are occupied by the subjeotf 
•f the Divine goyernment. It is not improbat^e that the ex* 
presaion which so frequently occurs in Scripture, '* the Lor4 
ef Ho8tSj^^ or the Lord (^armies, has a particular reference 4^ 
tiiB universal dominion of Jehovah over. the countless myriads 
wRiqhpeople the distant regions of creation. 

Psalm cxlv. i, 9 : " The hmd is good to aH ; «nd ^s tend^ 
mercies are over all kU w&rht:^''' r 

The goodness of Grod, in innumerable modes and instances, 
is displayed, not only towards man, but to all the diversified 
orders of animated- existence in tli^s lower world. But it it 
B0t confined to thia. terrestrial sphere, but is diffused whereyei^ 
lus wisdom and omnipotence have prepared^ habitations fat 
•ensitive and intellectaal beinffs. Hence it is here declared, 
that */bis tender mercies," or ue emanations Af his goodneat 
and b^edcence, "are diffused ov^r all his work* ;*^ imply- 
ing that throo^iout the whole range of the material system, 
however £u it may extepd^the beneficence pf the I)eity if 
Aa2 
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dfopla^ed to ' pttrnerods rtpks ^ his sensitive Md InfelligMl' 
MTsprhog; for, unless scieh beings exist threaghout allplmB' 
of. his yast dominions, tfatere could be no scope for the^nr* 
cise of his benevolence, and of course it could not be aaidr 
with propriety-to extend^*' over «£f his' works-^* In the same 
point df view we may consider an anak>goaa expression in 
Psalm cviii., and other places of Scripture : ** Thy mei^y it 
great abdve the heavens;" or, a* Mr..Locke txinslateait, 
*' Great is thy bounty above the heaoeng;'** an expressioa 
, which leads us to condude, that far beyond these visible 
heavens which the unassisted eye beholds, and even -beyond 
the reach of all the orbs which the telescope has enabled us i<r 
descry, the Divine goodness shines in rich inaniiefiitationt> 
diffusing felicity and ecstatic joy among unmyrabered legions 
of happy existence; for "bounty" or "^oodriess" can hMf 
felation ontv to such beings. 

In the fouowing passage of I'salm exlv., 1(^-13, it is deete- 
red. ** All thy works shall praise thee, oh Loid, and thy sauMts 
shall bless thee. They shall speak &f the- glory of thy king« 
dom', and calk of thy power ; to mtke kiiow^ to the sons of 
men his mighty acts, and the ^glorious majesty of. bif king- 
dom. Thy kingdom is an overlasting kingdom,'' 6lo, 

This passage may be considered as imbodying a prediction, 
that ih the future ages of the church men of piety wiU ac>- 
quiref more elevated and comprehensive views of -^e extent 
and the grandeur of the universal kingdom of Jehovaht and 
will display a more enlightened zeal than in agto past, iq ex- 
hibiting to^ their fellow-men the august operations of Omnipo- 
tence, and the magniBcence of "that emfwre over which the 
Most High presides. *' They shall speak of the glory of ^ 
hovah's kingdom, and talk of hit power" If this kingdom 
were chiefly confined to the evanescent speck of eaHh on 
whkh we live, it %ould scarcely be woril^ of the epithets 
which are. here bestowed upon it. It is a kingdom of qlost ; 
ft is a kingdom in which are displayed ^tfth^foct* of opeir*- 
lions ; H is % kingdom o( glorious majesty ; it is a kingdom 
in which are displayed '^ power j* wm ** greatness t^ixhis 
unsearchable ,*" it^ is a " kingdom of all ages," and its adariii- 
Istrat^on (will be eanried forward throughout all the revoIotisM 
of etejrnlty ; ^*thy' )cing<k)m is an everlasting ykmg^m.** 
Were its goverhmenjt conducted chiefly in reference to earth 
•nd its inhabitants, such descriptions of .its grandeur, ooidd 
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■eirodf be expected frtm )ns|Nred writers, nor ^ttoiaifd mtk % 
limited kingdom eotfrespoml to the majesty of «ii in^ntt^ om- 
iri|])0teht, ftfid eternal. Being, who has the range' of inimenskjr : 
as the theatre of his operations. B«t when we contemplate 
the ttnitersal kingdom of Jehovah extending throuffhoot the 
milimited regions W space ; when we 4>eMld it ftUed with 
worlds of immense magnitode, and vnth systems ^f worlds iii' 
such a mottitude and vsriety Ihat no man oan nnsahpi* them. 
We perceive at pi^ that such a kingdom wai^raiits the appli- 
cation of suchlofiy ef>ithets and szpressipns as are here need ; 
that it is indeed a'-kingdom'd'isplaying omnipotent ** power,'' 
and *' greatness unsearchable $'' that it is connected with 
** mighty operatiens ;" that it is invested with **gloriolis ma- 
jes^ ;'^ ana that it is Wortiky of eve^ladting duration. Bat>as 
the idea of a kinjndom necessarily includes tmhfccu^ and as the • 
maltitnde of sa^ects constitnte the chief glory of an emp^ 
so we mast necessarily admit that all the provinces of this 
celestial kingdom are replenished with inhabiUmta, or, in other 
words, mhfeeU of the Divine govemn^ent ; without which it 
could have no " glory" nor **>niajesty," nor could it with pror^ 
priety be entitled to the designation of *' a kingdom./' 

Such passages as the following may likewise be considered 
as^oiToborating the preceding positions : Psahn. cxiii., 4-6, 
** Who 4s like unto the Lord ounGod, who dwelleth on hi^t 
The Lord is hi^ above all nations, and hu gUny abete tkt 
heavem. He hombleth himself to behold ike lMng9 iku mr4 
tft luM^ and in the earth.'* ** Ti^ goodness is great above 
the heavena, and thy truth reacbeth to the skies. Thon ait 
exalted, oh Ood, tkwe the Aam»0iis,'^ dec. 

Hieite passages, and oUmts of a similar import, imbody 
the general- idea that the omnipotence and gruideur of the 
Divinity ans displayed in regions .far bey end tfa^i. firmament 
which is visible from our gl<^ by common observers ; yea, 
beyond the utmost limits to which telescopic discoveries baye 
condoeted us; for ''his pfkxry is oiose,*' or beyend,>'' these 
heavens." And if nothing but emp^ space existed b^ond 
tbm6 limits, or mere matter without mind, it could scarcely 
be said that ^ Divine giorf is displayed beyond theoe 1i0av- 
eni. It is ^rther stated that the fVxy of the Almi^ is m 
expansive, and that hia tmiveraal kingdom extends tbiou|h 
vsgions so imnwMQrably distant, that hp may be aaid, spdaL^ 
ing after the tnamier of mmv " to Jmniie kimaeff wh«i ha. 
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bihMi ^MM9 m ike kenrnt^ -vvlueh lie withHi o«r ob* 
servation. Tmt deoUiUkm contains not only a sublima rep- 
nMntatipn of the magnificenee of t)ie Diyine natuif) and op* 
eiationt, but apffieara to me to inbody in it a demonatralioii 
of what we formerly aaaerted aa hiflbly probable^ namely, that 
that portion of the universe which lies within tho range of 
telescopic^ vision, and wliich contains set many miUioos of 
splendid snns and i^stemsy is bnt a amalLpart of the univer- 
sal kingdom of Jehovah,^ compared' with what lies l^yond tha 
utmost boundaries of human vision ; for he i%, here sepresent- 
ed as kumhlmg himself when he lo^ do^n^ffom the remoter 
glories of his empire on all that is visible to the view of mor- 
tals. To the sain^ purpose is the pious exciamatidn of the 
Psalmist in the viiith Psalm : " Oh Ijord, our Lordr bow ex- 
cellent is thy name in aU the earth] vM hoft set thy glonf 
o^ore the ktan^eju !** And if the gkury^f the Divinity be man- 
ifested in regions far beyond tl:^ visible firmament, we maj 
rtst assured that it consists in displaying his.periections, and 
comrnunicating happiness to innumersMe orders of rational 
beings, who are the subjects of bis moral government 

I shall only farther oner a few cursbry remarks on the fol- 
lowing passages: Psalm zix.-, I, *' The heavens declare the 
glory of God,-' &c. The word -ghfry in this and similar, pas^ 
ssjgres, when applied to the Divinityv denotes the dispUy of hie 
wisdom, goodness, omnipotence, -and other -attributes. The 
heavens, with all the best of rolling orbs which they contain, 
are here' declared to manifest the ** glofy,'' or ^he infinite per- 
feotioto, of Him who fermed them. The mimber and magni- 
tude of the opaque and luminous globes contained within the 
vast ex|»aa8iop of these heavens; uid their astonishingly rapid 
motions, evidently proclaim h|s ofiiM^poi«9M:«;., but if those 
bodies aceottplished no end correspeoding to the eitent and 
gf^ndeur of the means employed *,. if they were all so a»any 
^pensive deserts, without any relation -to inteUectud /exist- 
enee, they could afford no evidences of wisdom and beAefi? 
cenee, anid, eonsequcntly, could not i>e fMidv with any show of 
rtason, to ** declare the glory; of God." In the Visions ro^ 
corded in Che Book of Revelation, tho celestiiil inhabitants 
ate represented aa falling down before the throne^ of the Eter- 
nid in acu of adoration, and proclaiming, *tThou art worthy, 
ok' Lord, to receive glory, and honour, and power ; for dm 
fatot osated aU thinga." And in another^eene they •(• inti»*. 

% 
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imeui- as celebrating; with nptnre Ibe Bovine operation*: 
** Great end 'marvellous are thy woiks,' Lord God Almighty." 
"Blessing, and ;gioTy, and wkdom, and tbankag^V/ing, and 
bonoiin and power, be unto oor €U>d for ever and evec.*' 
Similar ren^ariEs to the above might be jnade in reference to 
these a^riptions of praise and a£>ratioo. If creation were a 
kind of chaos, or wHdeiiicss void of inhabitants, and if wis> 
dom, design, and goodndss were not duiplayed In the Divine 
MTangements, there would be little to excite, tbfe adnUrati&i^ 
^ad deyottoittl rapture of superior inteUigences ; and they 
conld not be said with ptopri^ to ascribe wisdenit aod gloiy, 
and thanksgiving to God, while they. behold no display of 
some of these attitotes in the mightiest of his works. But 
we are told in various passages -of Scripture that the Most 
High '* established the world,** ori the universe, ** by his wis- 
dom,' und stretched out the heavens by his understanding." 
In Psalm cxlvii., 4, it is deelar^, '' He telleth the number of 
the Stan ; Ym palleth them all by their names." It is evident 
we ace not to consider this declaration^ as etpressiv^ merely 
of an arithmetical idea, or somethihg similar to the ^ractiee of 
an astronomer, who distinguishes the stars by certain letterm 
characters, or sppeUatiOns; 6ut as expressive of the intimate 
knowledge which the Almighty has of all those mighty orbs 
wherever dispersed tldmighout the regions of infinitude, and 
likewise his perfect acquain^ince with all the intellectual b^ 
ings, and the special arrangements connected, with every one 
of them ; a circumstance which conveys a most sublime idea 
of the onraiscience and omnipresence of the Deity. Hence," 
itt the words immediately following, the mind of the Psahnist^ 
overpowered with Uiis<idea> bursts forth in this exclamatioi^ 
** Great is our Jehovah, and of great power ; his' understand- 
ing is infinite." 

In the Epistle to the Hebrews, chapter i., 2, and xL, 3, a 
plurality of worlds is ^toclared: "Through faith we under- 
■tsnd that the toorids Wer^ framed by the word of Godi and 
that the things which are seen were not made of things that 
do appear." The Gredc word, (udv, in this passage, is some- 
times used to deno^ an age Or dupenHtUon, but is also fre- 
quently ased to designate the material world ; in i^hich sense 
it'moktbe taken in the passage before us,<as is evident from' 
its connexion,, and from tbe subject on which the apostte is 
tnaiin^. It is to the viaible- or material world that our atten* 
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Ubn i« herei ^^tocted at iMvita^ been prodoeed tttm 8» ivswm^ 
ble cause. The term tudvac being ased in theplnnl mini- 
ber, evidently intimates that there are more woridathan otte, 
and that there may be thoesanda or millions ; bnt; independ* 
emly of this direct intimation of a plurality of worlds, the. 
paasages formerly quoted, when viewed in a proper, light, and 
considered in all their references and bearim,'may be coo- 
skiered as conclusive proofo of the, same posUion, igMl aeii^ 
timatihg to us, not simply a phirtflity of worlda,.but exteodnq^^ 
otir views of their number and magnificence as for as science 
has yet conducted us, and even beyond the range of astro- 
nomical discovery; for we are told, that -the Divine perfoe-. 
tiotis are displayed <* above/' or beyondy the utmoet range^of 
"the visible heavens.** 

Many other passages besides the above might have been 
pointed outr ss bearing on the same subject, but the remarks 
already made on the passages which have been' selected may 
selfve as a key to illustrate many others, as they happen- to oe« 
cur to the intelligent student of the Sctiptnres. We read, 
for example, of the Almighty operating, by his moi»l govern- 
ment and arranffsments, ** among the atmy^' or ermiee '*of 
heaven,*' as well as "amon^ the inhabitante of the earth;** 
•nd.thiit the whole population of our world *Ms reputed aft 
nothing in his sight/' -We find, in diffiircnt portions of the 
Psalms, the inhabitants of the heavens and *^the heaven gf 
heavens ;" the ^ angels who excet in strength ;." "all iiis hesto," 
or legions of inteffigencee, *' in all places of his dominions, 
.who do bis pleasord, hearkening to the voice ef his wotd;?- 
we find all tnese ranks of beings called upon, to join in one 
united chorus of praise and- thanksgiving to ^flim whose* 
name alone is exalted, and '«d|ose glory is mbove the earth and 
heaven." We read in the Book of Job, apaong many other 
deserieiiona of the grandeur of Deity, thai " by his Spirit he 
garnished -the heavens ;" and that the astonislung displays of 
his omnipotence they eontain " are bet-paits of his ws.ya,"and 
that "the thtmder of his power none can understand." AH 
of which representatiens^ and many othns, may be con ai de r -^ 
ed^as imbodying the idea^ not onlyi.of • pluiallty, but of mj^ 
iads of worlds existing ih the universe^ . - 

There is one general remark which may be applied to ftH 
that^we have stated in this chapter, and thatis,iAfriio< «seee- 
§try to *uppo$e ihat tlU intpired wriUn had rmteaUd jt0 timm 
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«|{ tke wonders of modem asUromm^, Thi^y appeir; in 8<)ne 
iB»tanc€l»» to have been- ignosant of the precise tneaning and 
Ute ej^tenaive references of tbe language they used. Tbe 
prophets are -said to have ** inquired and searched diligent^ 
what manner of time the Spirit of Christ ifvhich was in them 
did signify,, whep it testified beforehand the sQlTenngs, of 
Christ .and the glory that should follow }*' intimating that th^ 
were partly miacquainted with the precise references of tbe 
l^redictions they uttered. They, were only the afMLtmetue* of 
tbe Divine Spirit, and were directed to such language aa was 
accordant with the Divine economy and with the facts exiat- 
i|ig. 4n the. universe, although they themselves might not be 
aware of the grandeur of those objects to which their ezpret- 
sioos referred ;. and the concespondence of their language wiih 
the phcnoraena„of the heavens and the earth, and &e discov- 
eries of modem times, constitutes one evidence among otheis 
oi (he troth of Divine revelation. 



CHAPTER XVIIL 

on TBB. PHYSICAL AND ICOHAL STATE OF TBS BBINQS THAfT 
- ' . MAY INHABIT OTHBB ^WORLDS. . v 

On the oQunciation of this topic, some readers will prob*- 
bly he apt to surmise that the author is attentpting to go be- 
yond the range, of subjects within which the human under- 
standins shoukl be cpnQned.^ We have never seep the inhab- 
itants of other worlds ; we have been favoured with no special 
iievelations respecting them; we hav,e not even .caught a 
glimpse of the peculiar scenery of the globes in which they 
reside, excepting a few portions of their celestial phenoihena. ; 
and while we are chained down by the law of gravitation to 
thi»'8ub1unary sphere, we cannot fly on the wings of a seraph 
to visit any of ^e distant orbs o( the %manfient. - It is ^ue, 
- that on such-a subject we cannot attempt to descend into par- 
Uculart. But there are. certain general ^nd admitted prioci- 
,fks on which we may reason, apd there are certain phenomt* 
ftB^and iodicali^ df design idxhihit«d ia the s^Kbib of tlit 
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vaivefte lrQi» whicb c6itM» geiitnl cdQcIutwnriMy Im d#- 
^aced ; beyond such generalitiet- 1 do not mtend to proeotd, 
noc to isdal^e ULTsgvo coYijectnre. Thore are oMnjr thm^ 
p( which wo have acqutrod a certain degree of knowledge, 
and yet have never seen. ^We do. not see the air we breathe, 
aor most of the gaseoee floids^ we do' not see the principle 
of life, or the rational spirit which animates oor bodies ; we 
cannot possibly see the Divine Being, althoogh bis presenee 
pervades ^11 space. But, in regard to all these objects, wie 
haye acquired a certain degr^ of information ; aad therefote, 
although we have never seen anj of the inhabitants of other 
planets, and never will so long as we remain in our pfeseat 
abode, yet we may form some general conceptions respecting 
them, both as to their physical and moral state. AH that I 
ptopose on this point may be .comprehended vtndet the follew- 
mg general remarks : . ^ ^ 

1. The planets^ wherever they eicistt, in odr own or in other' 
systems, are inhabited by aeniient btings. The formation of 
material fabrics, sdch as all the planetary bodies are, neces- 
sarily indicate that beings^ connected with material vehicles 
and organs of sensation were intended to inhabit them. The 
arrangements for the diffusion of light, heat, and the inflaence 
of the power of attraction, and other materiah agencies, evi- 
dently show that such agents were intended to act on beings 
formed with oiganical parts and Sanctions, capable of being 
the recipients of impressions from tbem. All such beingSt 
therefocB, must be considered as furnished with bodies con* 
Structed with organical parts analogous to what we find in 
man or other anmiated beings oh onr globe ; but the size and 
form of such bodies, the parts of which they are composed, the 
functions they respectively perform, their symmetry and dee- 
oration, and their powers of locomotion, may be very diffMWQt 
from those which obtain in our sqblunary^ world; aiid it is tt6t 
^ unlikely, from a consideration of the variety m\at\k ejcists in the 
universe, that there iis ^ certain difference, in these ai^ ptluir 
tespects, in every planet andvrorld that exists throushbut im- 
mensity. ' ,' / 

3. The principal inhaWtants of the planets and tfi^t woilde 
are not merely sensitive beings, but are like^i^ endowed 
with tnieUeetmil faemlties. This may be inferred from the 
•eenery connected with their habitations. Connected mlh 
«llie planet Jupiter» we behold four v^lendid ^oonsla^ger thMi 
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ours, performing their revplotions around i^ m regviar ferunU 
of Hme, without the least deviation from their coarsea. The 
general aspect of these inoons, their diversified phases and 
rapid changes, along with iheir frequent eclipses, must produce 
a sublime and variegated appearance in the nocturnal sky of 
that planet ; while, from the surface of tlie moons themselves, 
the still more Splendid appearance of Jupiter and the phases 
of the other moons will present a nocturnal scene of peculiar 
sul^mity and magnificence^ Connected with the planet Sat- 
urn, we find scenes still more august and diversified ; besidea 
sevep large moons, two resplendent rings of vast extent suf' 
round the body of this planet, producing the most sublime and 
diversified phenOniena, both to the planet itself and to all its 
satellites, adorning .the firmament of those bodies with a splen- 
dour and magnificence of which we can form but a faint con- 
ception.* Were we permitted minutely to inspect the sur- 
faces of these planets, we should doubtless find many beautiful 
arrangemenu in the scenery of nature with which they are 
adorned, probably far surpassing in picturesque variety and 
grandeur what appears on • the surface of our globe. When 
we inspect the surface of Che moon through a good telescope, 
we behold a beautiful diversity of extensive plains, of l6fty 
mountains, in every variety of size and fbrm ; of plains and 
valleys surrounded with circular ramparts of hills { of mount- 
ains towering /ar above^ and valee and caverns sinking far 
below the general level of the hmur surface, with many other 
varieties ; and we ha vis only to suppose the general surface of. 
that orb adorned with vegetable productions somewhat analo- 
gous to those of our glol^, in order to present ^ scene of pic- 
turesque beauty and magnificence. ' . - . 

Now it appears a natural, if not a neussary conclusion, 
that such grand and beautiful scenes could only be intended 
for the contemplation and enjoyment of beings endow|4 with 
rational natures, since mere sentient beings, such as the lower 
animals in our world, are insetisible either to the beauties oJT 
the vegetable kingdom or the glories of the spapgled firmament. 
If our g[lobe had been created merely for the support of suqh 
beiilgs, it is not probable that it would have been adorned 
with all the beautifal arrangements which how exist, and tha 
splendid and diversified scenes with which it is . furnished. 

* For a peitioalariiaseriptiea of t)ie sesnts bers aUodsd |p,ike 
is refinred to ** Celestial Sesiisry,'* cbap. vUL 
Bb 
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' The Hon, the tiaer, tnd the hyena find every aecommodatioii 
they desire in dens, detects, thickets, and forests ; and they 
appear to fdel no peculiar enjoyment in flowery fields, expan- 
sive lakes, beautiful landscapes, or the sublimities of a atarry 
firmament. If, then, there were no rational intelligences in 
the planetary worlds, we ctonot suppose that se many grand 
and magnificent arrangements as ^e find existing would have 
been made ; particularly, we canbot supoose that the motions 
of the planets and their satellites would have beto so a^cn- 

' rately adjusted as to perform their revolutions with so much 
precision as we find they Ido. The regularity and precision 
of these motions are evidently intended to serve as accurate 
measures of time or duration, a circumstance which most al- 
ways be a matter of importance to rational beings wherever 
existing, but which seems to be scarcely attended to, and per- 
haps not in the least appreciated, by merely sentient beings, 
such %s th<; lowier oiiei^ of animated nature which exist 
around us. , , - 

From what has been now stated, we nfay conclude tbht tiie 
inhabitants of the planets are not ^purely spiritual beings ; for 
pore spirits, entirely divested of material vehicles, cannot be sup- 
posed to ^ve a perbianent connexion with, any material world 
or system ; nor could they be supposed to be aflfected by air, 
light, colours, attraction, or other material influences which 
operate on the surfaces of all the planetary bodies.' If pure 
intelligences, disconnected with m&tter, exiist in the universe, 
they must be conceived to have a more expansive range than 
the limits of any one globe, and those material agencies which 
affect the organs of sensitive existence cannot l>e supposed to 
operate upon them ; and, consequently, their modes of per- 
ception must be'altogetber diflferent from those of organised 
intelligences. We may therefore, with certainty, conclude that 
the intelligent beings connected with the planetaiy worlds, 
either of our own or of other systems, are furnish^ with bodiety 
or corporeal vehicles of some kin(f or othe£ These may diffisr 
in siie and form in different planets ; perhaps their size may 
depend on the amplitude of space which the diflferent pUneta 
may contain. But I cannot iicquiesCe in a supposition lately 
thrown out by a ceirtain reviewer, that ** in seme worlds tM 
inhabitants may be as large as mountains, and in others at 
•mall as' emmets." In the one case, oomparatively few in- 
habitints cduld live in a worki where every one was a waDu^f 
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Mount Blanc oar Mount Etna ; and.it would >e contrary to aft 
the known arrangeqneBta* of the Creator, whio appearp to act 
on the principle of compressing into .a small space the great- 
est degree of sensitive and intellectual enjoyment. Besides, 
•qch a huge mass of matter as a mountain is not only unne- 
cessary, but in aU probability would be hiffhly injurious to the 
exercise of the intellectual fticulties. In the other case, Were 
rational beings as email as emmets, tbey^^ould neither con- 
template the beauties and sublimities ^f the seene of nature 
around them, nor the glories^of the starry firinameht ; their 
range of vision cOiUd' extend only a few feet or yards around 
them, and they never could be able to explore the nature, ex- 
tent, and peculiarities of scenery of the w^ld they inhabited. 
So that ah such suppositions are evidently extravagant and 
absurd, being directly contrary to the proportion and harmony 
which exist. in the universe, and' which characterize all the 
arrangements of the Creator. In feffard to the powers of lo^ 
comotion, there, niay be connderabfe difierence in diffwent 
worlds. In many instances tberei is reason to believe their 
inhabitants are' enabled to tranroort themselves fron> one re- 
gion to another with a vdocity far surpassing the loconaotive 
powers of man. In the planet Venus some of the mountain* 
are reckoned to be twenty-two miles m porpendicnlar eleva- 
tion, from the top of w^h eminence^ the most sublime and 
diversified prospects must be enjoyed ; end in order that ita 
inhabitants may be enabled to ascend with ease such ld% el- 
evatiops, it is not unreasonable to believe, that they^aio en- 
dowed with powers of motion far superior to those of the in- 
habitants of our globed 

3. The inhabitants pf the planets are furnished wi^ ^^'iS^ 
of sensation, particularly with tk& organ o/ vtsion. This 
may be^ certainly deuced from the fact tha^ there are con- 
nected with the planets arrangements for the equable Hsfyrt- 
hUum of light. The sun, the source of illumination, is placed, 
in the centre ^of the system for diffusing light in certain pro>' 
portions ofvtf the surfaee of all the planets, their satellites, and 
their rings. - Each planetaiy body revolves round its axif , in 
okder that every part of ite surface may alternately enjoy the 
benefit of the solar radiation. Around the larger pbnets are 
moons for the.diatribution of light in the absetice of the sun ; 
And one of them is invested with a splendid double ringt 
which reflects the solar raya during night ^oth on the surface 
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of tin pitfiet iXwtHi and on the si]rfaceit>f its moont. Thi« 
drvertificd apparatua for'the difiusion of light evidently appeurs 
U>«be the airanji^iiient of fne€n» in order to the aecomplish- 
qient of an ena; for it would be a reflection on ihh charaet^ 
of the All-wise Contriver to suppose that means have been 
arranged where no appropriate end is intended to be'acconi* 
plisbed ; but all the anbngemeDJts for^e regular and e<}Qable 
diffusion of Hght have been made in vi«n, if there be ni» e^ 
at otgtitm of vision on which light may aet ; for modntainSy 
and vales, i^ birren deseru do not require ita regulat influ- 
ence. That them nrsr Beings furnished' with visual ^irgans 
throughout all the worlds ami systems of matt6t in the nni- 
verse^ appears from the consideration diai not only in our own 
nstem, hai among the n^ads of fixed slails dispersed 
tarovghout immensity, provision is made fat snch organs in 
the existence of %A/f wnich i»a substance that appears to be 
nniversally diffused throuffhout creataon. |6 ia found by ex- 
p^ment, that the Hght wmioh radiates frem the most distant 
atar is of the same nature as that which emai^atea from th9 
aun., It is refracted Sind reflected by the same laws, and con- 
sists of the same coiouvs, as that' wh^ch illuminates the bodies 
which compose the solar system, and which th]:ows a lustre 
on the objects immediately around us. The mediums of vis- 
ion HMMt therefore be acted upon by light, in the BM>st distant 
legions of creation, in nearly the same manner as #ith us, al- 
thou^*Chere may be numerous vi|rieties and modificationa of 
the Visual oxgans, so as to render visiota far more perfect and 
extensive. th«a in the case of the inhabiunts^of our globe. 
We find that there is an immense variety in the modes of -rie- 
ion among the tdwer animals. Some <if thd-sMMller insects 
have their eyes nearly; of a globular form and very small; so 
that they can see only a few inches ^und them ; while the 
^ts of other animals, such aa the eagle, are sp ooAstnieted' 
toat they can pecceive their prey at a gseat distance, and from 
a very elevated position. Some animals bav« oiiW one m 
two visual oz^fans or eyeballe, as man, birda, 'and quadropeda ; 
others have oight, as in the case of apidtra; and othera have 
aaveral hundreds^ and even thousands, of transptf^^ gtobulea, 
each of which is capable t>f forming m distinct image of any 
oluect, aa is the case with flies, butterflies, and other kiaecta. 
AU these divereifled constructions of the oigans of visiott, 
however, perform their Amctiona-aocording to tbeaamt inv»» 
riable l^ws of optica. 

Digitized by CjOOQIC 



INHABITANTS OF OTHK& WORLDS. 293 

Buf, although tight nrast act on the eye^ of- aU "bi^gaiiized 
beings in a manner somewhat sioi^ar, or, st leasf, analogons to 
what it does on our oisans, yet there may be certain cenfig* 
Ufations of the organ w vision by which a more glodoas and 
eztensiTe effect is prodoced than by the human eve. The in- 
habitants of ^ome other worlds, instead of. being confined in 
their range of vision as we are, may be able to penetrate 
thuough space ^ to an indefinite extent, and to perceive with 
distinctness all the prominent objects conn^tea with neigh- 
bouring worlds ; and even the peculiarities of distant suns and 
systems may be within the range of their view. The differ" 
ente between the feye of an insect, which sees ohly an inch or 
two around it, and the ej^e ot than, which can grbsp at once 
an extensive landscape, is perhaps as g^tat as the difference 
between the vigour and extentof human eyes and such organs 
of vision as I have now -supposed. And who- shall set boun- 
daries to the' mechanisms of • Infinite Wisdom, especialty 
vrhen we consider the varieties which exist in our terrestrial- 
syiBtem 1 . It is not beyond the limits of probability that an in- 
Imbitant of Jupiter may be aBle to perceive and to trace all 
the variety of scenery connected with Saturn, and its nngs 
and satellite, and to distinguish the planets thai revoive- 
around other suns, as distinctly as- we perceive with a tele- 
scope the satellites with which thlit planet, is attendedl We 
have experimental proof that the inventiont of art can^extend 
the range of human vision. The rings of Saturn, the motions 
of its aatellites, the changes which happfin in the belts of Ju- 
pjter^which no unassisted eye could ever have dis^emed^— 
and inillions oi stars a thousand times more distant than the 
tlmiu of natural vision, have been brought to view by the in- 
vention of the teleseoi>e ; VKich shows that the exteiit of hu- 
man vision is 'susceptible of an indefinite increase. And if 
man can improve hts natural vision, we need not doubt tha^ 
the Deity has infinite resources at his -pommtnd, and that^ 
when he pleises, he can construct visual organs of such vaat 
and extensive 'powers as Ux surpass the liqaits of our com- 
prehension ; and it is not improbable, from the variety already 
known to exist, that sncb organs are actually to be found 
throughout different regions of the universe. ^ Our extent of 
vision by the /telescope is found to depend on the extent of 
area contained in the object- glass or speculum of that instni 
vioDt, whitf h eaabiM (he eye to take in a greatei portion of 
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rayi irolli 4i«Unl jobj^oU Uia^ it can ^ in itai Bttural stet«; 
aad tho^elbre, if oweyiaa w«ra formefl with pupils pf a lai^ 
dimeiisioii, and Vrilb a coEresponding deffreo of n«rvoua sensi- 
bility in the retina, we might be enabhsd to- penetcate into 
space to an. extent of which we bai e no conception. Such 
modifications of vision, and thousands of others^ are obviously 
^within the power of Him who at first organised a^ the tribes 
of animstfd existence. . • ' . . 

It is highly probable that it is one great design of the Ci)b- 
ator to exhibit to aU intelligent - beings througlraut creation a 
visible display of his glory niroQ^ t& medinm<of their visual 
organs ; for where no organs of vision exist, ihe, wonderful ap- 
paratus for the (HTodoction and distribution of light, so con- 
spicuoili? throughout the universe,, exists in Vi^in ; and there-, 
fore, if it be allowed to reason frooti the mesne to the end« or 
from the caus^ to the effect, we must admit that the universal 
difiiision of light throughout in^te space, from an infinite v»> 
riety of bodies, must be intended to produce vision throu|^ 
th6 medium. of organs similar or analogous to ours ; in order 
that rational beings may enjoy th9 pAeasurefs arising from tins 
sense, and be enabled to appreciate the wonders of thjD uni- 
verse and the perfectidns of its Creator. The^viariety of 
means and corkritanees for the diffusion of Ugkt throiiighoiit 
creation is therefore a^demonstvatite Ovidence.both of the <«- 
iatence of intelligent beings in other worlds, and that they are 
furnished .#ith visual organa for the purpose of contemplating 
the objects which it renders visiblei. . 

4. The inhabitants xA other worlds are mvested with ^oeo- 
motive powers. This we may infer from the amt>lit^ of 

See which every^orld, contains, and frokn the oonsideratimi 
t they are social beings, and hold a riegular intercourse witli 
each other. We mu^ indeed, necessarily suppose that thATO 
are no rational beings eon&ied to one spot or point of spioo, 
as a tre^, a shrub, or afly other vegetable; ^r if thia were 
the case, there could be no imprdvenietnt either hi khowledge ■ 
or in moral action^ the cspacity of the intellect could neVsf 
be expanded, the variety W beaiitiea and subhmitiee ^hioh 
distinguish all the works of God could never be properly^coiw 
templated, most of the pleasures peculiar to an IntellifieBl 
tieing could never be enjoyed, and the manifold delighu which 
flow from social intercourse and the contemplatiim of diver- 
•ifiisd scenes and olyocta eould never be etpeo^ksed*' 11|9 
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mppomikm of «ii inctpMi^ for local motion Is Ihorefon in* 
eoMMCent with the idea of a rational being,. and aloMtt ixkr 
irolves an abeurdity. > We find, raoreovert that in many of tho^ 
planets; particularly in Jupiter and Saturn, there is 4hD most 
ample space provided for ezei^ising the powers of locomotion.; 
these two planets^stttaimng' more than 230 times. the area of 
the earth^^s eur^Ke, which affords a vast ^eld for ezcursioii 
and for observation to their inhabitajiti»r These Iocometiv« 
powers may be very diffieirentirom those of man, both in tbsii 
flestoeisaod in their mode of operation. ^We have reason tm 
beUsve that in many instances they will far exceed ouis^ iih 
swiftness, and in the ease with which they may be perlbrmed ;. 
for if birds and flying insects, 4tnid even certain quadropods. 
ane endowed with powers of motion far more swift and ener 
getic than those of man, it is hi^y probable that rational and 
social bemgs, in- more expsnsWe worlds than ours« are capable 
of traversing space with much<more ease and agility than the 
hnman inhabiunts of our globe, otherwise, they could not bo 
supposed for ages to sceomplish a survey of the world in. 
wmch they dw^ or to become acquainted with its leading 
ffMtures.. Whether suck motions, 'however, are performed on , 
a principle analogous to that on which the wings of birds aro 
constructed, or on any other principle to us unknown, is^bo-' 
yond our province to detefmine. 

6. We may also^ infer that the icdiabitants of other worlds 
are furnished with a .sense corresponding to the argtm of 
keMri$tgy sod a faculty af emitting articuUit mmnU. Without 
such a sense and hoakf-^ it i» scaic«ly possible to conceive 
that social intercourse, aind a mutual interchange of sentiment 
and- feelings could be carried on to any eztest, or with any 
great degree of fileasure or improvement, air^ong Ot^ganited 
beings. > Pure spirits ftiay hav^ modes of inteicooise and of 
communicsting 4honglrt peooliar>to themselves, of which w« 
can at piesent form no distinot conception ; hut organised. 
in^ligMices must necessarily have some mMteruU mediums 
or -faculties by which sentiments ^ and emotions msy be. ei- 
pvessed- and eommunicated. Some of the planets are found 
to be enviffsned with atmospheres ; sodt asvsir is the medittm 
of sound in our tetrrest^ nsgioii, it doubtiesk serves a similaif 
p«ipose in other worlds ; and, consequently, we msy conclude,' 
t^t the animated beings they contain are. furnished witii 
«i;|uii for the perception of sounds in all their moduUtioM. 
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H tb* r0preseBttti0Dft ^tren in the Mcmd reeoids xi the 
MMreiMB of superior bou^ they aro oxbibited m otteriiig^ ' 
aitkniltte soandt, and joiDiii^ iu tbe barmonies of music. 
Wbon a nraUitnde of angels descended on tbe pkhis of Betb- 
lebem to annoaoce tne binh of Messiab to tbe sbepberds, tber 
uttered articulate soands, and joined in imsical strams wbicb 
•inick tbe ears of the shepherds, and conveyed a distinct im- 
pression of tbe meaning'^ tbe sentiments communicated; 
vHlich circumstance leads us to conchide, that suporior in- 
telligences in other regions express sentiments and emotions 
in a manner somewhat similar to that in which we bold inter- 
course with one another, by tbe fscuHies of speech and bearing. 
fki It miffht, perhaps, be inferredi from the rotaium of the 
plftnets— ^nicb produces tbe allematione of light and darkness- 
«-tbat their inhM^itcntf are subject to something analegoos to 
sleep, or stated' intervals of rq>ose. This may jprobably be 
tbe case m some of tbe planets, such as Mare or Meroory, 
which are unaccompaniea witb.satelUtes; but we know too 
little of the peculiar circumsttoees of other worlda to warrant 
lA to speak decisively oatbis point, as tbe bodies of tbe in-^ 
habitants of other planets lioay be so constraeted as not to 
stand in need of being daily invigorated by repose as the 
bodies of men. Besid^, tbe celoatia) Scenery of some of tbe 
planets is ao grand, diversified, and pi^toreacpiei that a con- 
siderable part' of their studies and social pleasures may be 
nroseeutea and enjoyed amid tbe seilenin grandeur and bieiaott- 
nil diversity of thetr nocturnal scene^ and their cootemplatioos 
Erected to tbe interea ting objects then piveented to their view. 
This is probably the case in tbe regions of Jupiter andUtanus, 
narticttlariy in Satnin, where^ ieven moons nw^ occasioBaUy 
be beheld in tbe nocturnal heavens, all exhibiting Afferent 
pkajne\ some of tbem changing their apparent phases, magni- 
tnde, and motion with great ri^ity ; s^me of tbem entering 
into ^n . ecttpee, and others emerging Irom it ;< while two 
stupendous rings stretch across tbe concave of tbe sky, pre- 
senting every moment d^iffwent objects ^ their surfhce in the 
course of their rapid dtomal revolution. , Such scenes wil^^ 
perhaps, be more interesting to tbe inhabitaiits of this plsnet 
than aU tbe splendours of their noonday ;* for all the objecU 
on tbe surface of this planet, aipd likewise tbofo on.Jopitef and 

* For a pttitieiiltr deseriptton <^i\um netnes, the nadir Is nJkntA w 
•OMssUal 3ctMiy,*'etia|». tiiK^pw as»-3M. 
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Unniis, will prateni a 4iffere!it tapeet ^om- wiMt thegr 49 m 
the daytime. Being illomulated by tlie iigfat reflected iiroai 
.a retinae of moone, and by the ttiU more effal^nt splendour' 
ekoitted ih>m tbe epacions irings, every object will appear en- 
hghteiied and distinctly visible, a diversity of oolourtagwill 
be exhibited by the diversity of reflected rare proceeding fmm 
tbe different moons and rings, and the shadows of objects wilt 
be increased and blended together, and thrown in different 
directions, according to the niunber and relative positions of 
the nocturnal iominaries which may happea to be above their 
horizon. On which aoconnt I should be disposed to conclude 
that the inhabitaau of auch planets have their physical con^ 
s^tutioDs orgaaiied in such 4 Buumer by Divine Wisdom as 
to fit them ^ perpetual activity, without ^standiiig in need of 
any reposasimilar to that of sleep. , 

The above cursory remarks respecting the physical state 
of the pUneUay inhabi^nts ha¥e lieen deduced chieflv frona 
the ascertained eiicumstanees and phenomena of the planets^ 
sad Rom the ceneral constitution and economyrof tbe ma^; 
▼erse.' Sev^T other conchisions might likewise4iave been 
deduced, but I do not intend to enter into tbe regions of mere 
coBJecture. As^tional and intelligent beings, the inhabitants 
of other worldis must necessarily be considered as prosecuting 
the stud^ of -useful science in reference to aU those depait^ 
ments of nature which lie open to their tnspeetioo, and that 
they exercise their mental faculties in such pursuits .and in- 
vestigations. If this be admitted', then we Itouf t neceapari^ 
conclude that they use all the requisite means for the inves- 
tigation of truth and ioif progressing in knowledge. If, fur* 
example, the^f engage -in tne study of astionomv ^ we havo 
reason to believe tlM inhabitants of all worlds <k>), jkbey must 
make observatibns, both general and particular ; and, In osdef 
to d<^ so with acoura^ and precision/ instcumenta bf various 
descriptiens -are requistte, ^and the management of thiMe fe>* 
|uires the use 9£ itrndt, or some bodily parts anawextng % 
liiBilar purpose ; for none of the lower animals on our i^lobe 
;hai are deficient in such a member could perform the opera*' 
<ions of art winch man. ean jpettum l^ the use of his hands. 
y aiioise or a hear were furnisbed with the aaaae intellectual 
iacultiee ai the human, race, and sdll retain its praseht oigaii* 
iMtion, it could make lilAle or" no progress eithe^r in adenoa 
or artf without meomers eorresponoing to human hands ; aad 
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Uwmlbra we may coofidMitly coochide that inaiiibfBiB sMnlar 
o^ iiilftlogous to these are comiAon to ua and to ibe pboetaiy 
inhabitanta. The study of aaironomy liicewise suppoaaii an 
aeqoawtaiice with gtrnnetry. The trutha of geometry mu^ 
be the aame in eyery region of the nniverae, and perhaps of 
equal ntiUty to the inhabitanta of the ntoet distant woi)d«.a« to 
man on earthr They are truths which are c|4ernal and un- 
changeable, and which no locality oi; circumstances within 
the limiu of creation can poaaib)y alter pr modify ; and there- 
fore most be recognised^ in a greater or lc)a8 deme, by eveiy 
rational being. The Creator limaelf haa laid w% foundation 
of this science, for he presents us in his works with geomet- 
rical figurea of Yariooa descr^tiona ; with, circlea, aquarea, - 
parallelograms,' hexagons, and polygons ; with ellipses, spheres, 
spheroids, and other figures^ and proposes them, as it were, 
to oor study aq.d conte^npbtion. With geometry, arukmetie 
and other aciences are intimately oenneeted, so that the aindy 
of the ope auppoeea that of the other. In short, truth, and 
eV6fy hranch of knowledge by which the min4 of a n^ional 
being can be adorned, inuat be tuhB^tniudfy the aaine in vwety 
world throughout the amplitudea.of creation. 

Some peraona, however, may be diapose^i to object, that 
the inhabitanu of other worlds may aee ait trutha tniiftltvdy, 
and that they may have no need to use any means, aa we are 
obliged to do, to acquire and to. make progrftss in knowledge, 
and that they acquire all their knowledge at once without 
iny exertions ; opmiona which have been frequently broached 
W divinea, in reference to the happitie^a of tiie future worid. 
But ihere appeara no foundation for auch opinions. We have 
TMaon to believe that e^iy . inteUMtual being throntfboat 
creation exerU its powers for the acquiaition of truth, and that 
ita advancement in knowledge is frogretnce ; for ita facul- 
ties were beatowed for the veiy purpooe that they might be 
exerted on all the different objeets and manifeatationa of the - 
Divinity within ita reach ; and if all knowledge were intuitive, 
aad required no Exertion of the mental ficolty, the individual 
would be reduced to something like a mere machme, and 
would be..depirived of the pleasures which ariae from mental 
l e aeai ch and inveatigation» There moat likewiae be a frof^ 
re$» m knowledge, arising from the consideration of the im- 
nenfity of the Divine Being, tnd of hia vroika, and of the 
lifted nature of finite intelligeDcea. No finite being ^ul 
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^er^grMp the incomprehensible Diviiiity, oir the imnfensity 
. mod variety of hi 8 operations throughbut boundless space; but 
■ it majralwa^ be advancing to a more comprehensive view 
of the perfections and the empire of the Eternal, and may 
thus go ori» from^one degree of knowledge to another, grtidu- 
^ ally approximating t&wards perfection during all the periods 
of an immortal existence, but will never reach it ; and its 
hajf^piness is connecte4 vvith this circumstance, that it w411 
never Ipeach perfection, or obtain a full discovery of all the 
glories of^the Divinity. But this gra^al progression and ex- 
pansion of intellectual vieWs will be a perennial souite of fe* 
licity to all virtuous intelligences. Wher^s, were the whole 
of thdr knowledge acquired at once, or after a short period 
of duration, the'mind would flag, mental activity would ceaie, 
the prospect of future knowl^gfe imd enjoyment would be 
cut off, and misery to a certain extent would take possession 
of the soul. •^ 

' In fine, although there are, doubtless, marked differences 
between the* plan^ary inhabitants and the inhabitants of our 
> globe, and although the natural scenery of tho^e worlds m^y 
bo considerably different from ours,^et it is not improbable, 
were we transported to those abodes, that we should feel moire 
at honler in their society and anpangem^nts ^han we are now 
- apt to imagine, provided we were once made acquainted with 
their language or mode of communicating then* ideas. For 
there are certain relations, sentiments, dispositionf*, and vir- 
tues, which must be common to intellectual and moralr^ings, 
wherever existing throughout the ' tnaterial universe. In re- 
spect to bodily stature and appearance, we might be apt to 
suspect that there would be many striking differences in the 
aspect of the inhabitants of another planet, and that strange 
and novel forma of corporeal orgahizatfon would everywhere 
be presented to view; yet it'is just, as probable that" in such 
a world we should contemjAate beings not much unlike our- 
selves, and animated by similar or analogous views, senti-^, 
Bpents, and feeliUgs, though placed in circumstances and sur- 
rounded with a scenery very d^rent ftom those of our sub- 
Ion^ region. • 

'WnetMr we may ever enjoy an intimate correspondence 
with beings belonging to other Worlds, is a question which 
will frequentfy obtrude itself on a oontemplative mind. It is 
efidlmt thali in eur4irestDt state, all diiftet iottiftovie wilb 
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otlMf W9ildB is hnpoMible. The l|w of graTkatHin, wimk 
vnitM all theworUfs in the univelrse in one grand sjrsieBi, 
eepaiates man from his kindred spirits In other planets, aad 
wterposeis an impassable barrier to his ezcors^ns to distant 
regions, -and to his correspondence wit^ other orders of in- 
teUectuai beings. , Bat in the present state he is only in the 
infancy of his being ; he is destined to i future and eternal 
•tate of existence, where the range* of his faculties and his 
connexions with other beings will be indefinitely expanded. 
** A wide and boundless prospect lies before him," and during 
the jrevolutioBS Of an interminable duration, he ^will doubtless 
be brought into contact and correspondence with nomerona 
orders of kindred beings, with whom he may be permitied to 
associate on t6rms of equality and of endearing friendship. 
All the Yirtttons intelligences throcrghout creation mayJbta 
considered aa members of one great family, under the pecu- 
liar care and protection of the Uniybrsal ParbnT;; and it is 
not improbalHe that it is one grand design of the Deity to 
promote a regular and progressive intereourse amdng the 
several branches of his intelligent offspring, though 9t distant 
intervals and in divers manners, and after the lapse of long 
periods of duration. ., ' 

. Such an intercourae may be. necessary, in order to tbe full 
fzpaivion of the moral and intellectual/. faculties,, and to the 
acquisition of all that knowledge which relates to the attri- 
butes, of the Divinity, and the physicaL and. moral government 
ef the universe. - For l^is purpose it may bejiecessary that 
branches of* the universal family that 4iave existed in different 
periods of deration, and ip re^fions widely separated from 
each otiier, should be brought mto mutual^ association, that 
they m4y communicate to. each otlier the result^ of their 
knowledge and experience, the diversity of pt^sicaland mor^ 
«i circnmstances in. which they have been j[)laced, and the dif* 
' lerent airangemente of God's moral government to whi<^ they 
^bave been respectively subjected. Such views conefl|Kmd 
ivith the representations given in Scripjture iii ^efeteace to the 
heavenly state. The *' spirits of jVst men made perfect" are 
represented as joining ^he society of ** an intiumerable com- 
|>any,Af iu»gels,'* which are only another order of . rational be- 
ings ; and in the visions of celestia^ bliss, reeoided in the 
book of Revelation, both mien apd the angelic hosts areezhib- 
itedas forming one tocietjr, p»d joiaing ia nniaeo ii^eeitbift- 
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ting tbo' perfections of Him who sitteth o^ the throne, of the 
universe. 

i But should the laws of the physical system, and (he im- 
mense distances which intervene between the several worlds, 
prcfvent such associations as I have now supposed, there may 
be another econon^, superior to the physical, which mav copsist 
with the most extensive and intimate intercourse of all ration- 
al and virtuous bemgs. - There may be a spirittial economy 
eiftablisbed in the universe, of which the physical structure of 
creation is the basis or platform, or the introductory scene in 
which rational beings are trained and prepared for being mem- 
bers of the higher ord^ of this celestial or intell^tual econ- 
omy.. It appears highly probable that the first introduction of 
every rational creature is on the scene of a physical economy. 
The diversified scenes and relations of the material world 
appear to be necessary, in the infancy of being, to form a sub- 
stratum for thought, or to afibrd scope for the exercise of the 
moral and intellectual powers, or materials on- which these 
powers may operate, aha likewise for exhibiting a sensible dis- 
play of the charapter and perfections of the Almighty. The 
knowledge which may th^s be acquired of^ the scenes and re- 
lations of the universi^t and of the attributes and mon^l ^ov-. 
enunent of its Omnipotent Author, in the course of. myriads 
of ages, must be great and extensive beyond what we can 
well conceive. This knowledge and experience -of physical 
objects and relations may prepare the rational soul for enter- 
ing on the confines of a higher and nobler economy, where 
immaterial scenes ahd relations, and particularly the attribu^ 
of Divinity, abstractly considered, may form the ehief objects 
of research and contemplation. Under such a state or eeos^ 
omy, we may conceive that intelleotual beiqgs, to whatever 
portion of the material universe they originally belonged, may 
hold the most intimate converse with one another, by noodes 
p«culiar to that econopoy^ and which are beyond the concep- 
tions of the inhabitants of the physical uiuverse ; so that di^ 
tance in point of space shall form no insuperable barr^r to the 
mutual comnlunication ot sentiments and emotions. ^ 

On grounds similar to those now stated, we might conceive it 
at not altogether improbable, that the spiritual principle which 
animates the lower. ocders of animated nature,, and which in 
some cases bears a near resemblance to /the reitson of man, 
tmf be susceptible o{ indefinite expanaioa and improvao^MH 
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by being connected with a superior organizstion, and that stich 
beings may ultimately pass through various gradations of rank 
in the physical and intellectual economyi tiu diey arrive at a 
station superior to that of the most enlightened and improved 
hupian beings. But as we are now boraerii^ on the regions 
of doubt and uncertainty, suffice it to say, that it appears 
highly probable, from a Consideration of the Divine benevo- 
lence, of the relations which subsist throughdut the physical 
and intelligent svstem, and of the intimlltions containeid in th^ 
records of revelation, that virtuous and holy intellieenc^ 
from difierent regions ^f the material creation, as brethren of 
the same great family, shall, at one period or another, hold the 
most intimate converse and communion, and reheatse to each 
other their mutual history and experience. Such intercourse 
would evidently enhaifce that felicity which it is the great de- 
sign of the Creator to communicate, and the means by which 
it may be effected are obviouiily within the limits of infinite 
Wisdom and Omnipotence. 

On the Morai Statt of the InhabitanU of other Worlds, 
The mortd state of intellectual beiilgs in other worlds is ft 
subject of still greater interest and importance than their pfays* 
ical state and constitution, and the scenes of nature with 
which ^ey are surrounded ^ for on the moral teipperament of 
such beings,-and the passiomi and affections they display, w^ 
chiefly depend the hajroiness of the intelligent system through- 
out every region of tne universe^ It is possible to suppose a 
legion of creation furnished with everything that is ^nd, 
bteutifnl, and magni6ceiSt, and calculijited td gratify m tho 
highest degree the senses and imagmation, and yet the 
abode of wretchedness and misery. If passions and disposi- 
tidns similar to those which actuate the^mdst vicious and de- 
praved class of mankhid were universally to prevail ki any 
world, h<^wever beautifbl and sublime its physical anange- 
thenta, true happiness would be banished from its society, uid 
misery, in all its diversified ramificati6ns, would be found per- 
vading its abodes. Even the tempers and dispositions which 
are'fr^uently exhibited in polished society, and by some men 
who- call themselyes Christians and philpsophers— jealousy, 
emulation,' envy, pride, revenge, selfi^ness, and such like-— 
were th^y to reign uncontrolled^ in any region, would soon 
tcftDsfdrm intellectual beinn into an assemblage of fimida. 
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tod banish trae enjoyment ^^ every departmeBt ef the ao- 
cial system. . ^ 

~ If these sentiments be admitted; it will follow t^at, were 
we permitted to range through any of the planetary worlds, 
the pleasure?^ and enjoyments of such an excursion w^uld 
chiefly depend upon the character and dispositions of those 
who accompanied us, and of the inhabitants of the plaiiet 
through whidh we roamed. Were we to be treated by the 
inhabitante of another world in the same way as Mr. Park 
waa treated by the Moors jwhen he was traversing the ^ilds 
of Africa, or aa.a poor wretched foreigner i^ sometimes treat- 
ed in our oyirn country, we should find little enjoyment amid 
all the beauties and novelties of scenery which inight meet our 
jeye in such a woi^d ; for upon the conduct of intelligent ber 
ings towards one another must depend the happiness of ipdl* 
viduals, and of the whole social system throughout every dep 
partment of creation. 

It is probable that the greater part of the inhabitants of all 
worlds are in a state of innocence, or* in other words,, that 
th^ remain in that state of moral rectitude in which they 
were created ; for we may assume it as an axiom, that every 
rational being, when first ushered into existence, is placed in 
m state of innocence .or moral rectitude^ without any natural 
bias to moral evil. To suppose the contrary would be to ad-, 
roit that the Divine Being, who is possessed of perfect holi- 
ness and rectitude, infuses into rational beings at their ^rea- 
tibi> a principle of sin or a tendency to moral evil, which 
would be inconsistent with every Scripturai view we can take 
of the character of God. . Such beioffs, therefore, so iong as 
they continue in their pnmeval rectitude, are in a state of 
happiness ; and every arrangement of the Creator in relation 
to them must be conceived as havii^g a direct tendency to 
promote their sensitive and intellectual enjoyment, ^oral 
evil, however, has been introduced into the universe, and we 
know by experience many 6f its malignant and miserable ef- 
fects. For anything we know to the contrary, the operation 
of the principle may be felt in some other worlds besides our 
<^n, though we have reason to believe, from a consideration 
of Divine goodness, that its effects are not very extensive. 
Its, introduction into the world has doubtless been permitted 
in order toibring about a greater good tojthe universe at larg* 
than could have been aecomplished without it, in order to ez- 
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Kil^it to the intelligent system a display of the miserfihie atad 
extensive effects ^lich u^essorily flow from a violation qf th» 
original moral faws given forth by the Creator^ and to demon- 
strate the indispensable necessity of a universal adherence to 
these laws, in order to Acure the harmony and the happiness of 
the intelligent uniyerse. 

In conformity to the, axidm stated above, we must necessa* 
rily suppose that raitional beings, wherever existing, were cre- 
ated in perfect moral purity, and had a ^law or laws impressed 
upon their' minds congenial to the hohness of' the Almighty 
Creator, and calculated to promote the moral order of the in- 
telligent system, and, consequently, the happiness of ev^ry in- 
dividual belonging to it. i^oroZ ordir consists in the harmo- 
nious arrangement, disposition, and conduct of inteiligent 
beings, corresponding to the relations in which they stand to 
one another and to their Creator, «nd calculated to promote 
their mutual happiness. . Wherever moral order prevails, every 
being holds its proper ^station in the universe, acts according 
to the nature of that station, uses its faculties for the purpose 
for which they were originally intended, displays dispositions 
and emotions towards fellow-creatures and the Creator cor- 
responding to the respective relations inwhiphthey stand, and 
endeavours to promote enjoyment amohg all surrounding 
beings.* For the purpose of securing moral order, certaiti 
moral laws must be supposed to be promufgated by the Crea- 
tor, o^ at least written upon the hearts of all rational beings, 
as principles of action, to regulate all the movements of me 
intelligent system. These laws must be substantially the 
same as to their general bearings throughout all the worlds in 
the universe. ' 

But, it may be ftsked, what are those general laws to which 
I. allude, and have they ever been promulgated' to man -upoii 
earth 1 I apswer, they have actually been * re\«aled to the 
inhabitants of Our globe by the highest authority, ^and reason 
can demonstrate the'it applicability to &l\ worlds. They are 
these : " ThoO shalt love the Lord thy God with all 

THY HEART, AND WITH ALL THY MIND, AND WITH ALL THY 

BTKiENotH. This is th^ first and great commandment. And 
the second is like unto Jt: Thou shalt love tut NsttiR- 
pouR AS , thyself/' Thcso laws are not to be considered 

* ^r a particiilnr illustration of momion^, the reader is isferrsd te 
'* The Fhilosophy of Religion,** Preliminary Dilutions, »XL L 
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IS confined merely to the regulation of the affections and ac- 
tions of human beings, but to every individual of the mojFal 
system, wherever existing ; for we cannot fogr a moment sup- 
pose that laws directly opposite to these would be given by 
the Creator to any class of intelligences. It would oe incon^ 
sistent with everythiiig we know of the character of the Di- 
vinity to imagine that he would promulgate to any dafts of 
beings such laws as these : *'Thou sfaalt hate thy Creator,!* 
and ** thou shalt hate all thy fellowTcreatunto." ^And if such 
an, idea would evidently involve in it ' a glaring inconsistency 
and absurdity, then it follows that the very opposite of sucn 
injunctions must be the general principles which govern the 
inhabitants of all worlds uat have retained their allegiance to 
the^ Creator. There is not a single being possessed of a n- 
tional nature, either in |^ planetary system to which we her 
long or to any other system throughout the sidereal heavens, 
but is linder indispensably obli^tions to i^egulate its conduct 
by the two general li^ws or principles to which we have re- 
ferredy and to yield a complete and unreserved obedience to 
all that is included in such requisitions. Wherever such obe- 
dience is complete, order, harmony, and happiness are the nat- 
ural and nepessary results ; but could w^ suppose these Laws 
reversed, and the inhabitants of, any worlds to act on princi- 
ples directly, opposite, a scene of iLnarchy, confusion, and mis- 
ery would ensue, which would coo^pletely disorganize ^he so- 
cial system, and render existence a curse rather than a blesa- 
ing ; and in woHds where those laws are parliaUy violated, 
as in the world in which we dwell, disorder and miseiy will 
'be the result in proportion to the frequency and extent o( their 
violation. > 

These are the Uws by which not only man on earth, but all 
** the principalities and powers of heavjBn,*^ are governed and 
directed, and by which they are bound to regulate alf their 
thoushts, affection^, i^id conduct. The lowest orders of ra- 
tional existence come within^the range of these universal laws, 
and the highest orders of thc> seraphim are not beyond their 
control. As the law of gravitation extends its influence 
throughout all the planetary worlds, and even to. the remotest 
stars, nniting the whole in one harmonious system, so the law 
of universal love diffuses its influence over the intelligent uni- 
verse, uniting the individuals who are subject to its sway in 
one harmomous and happy association. Hence it follows, 
Co2 
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t)iaty were We coippletely animated by this noble princfple^ and 
were we permitted to visit those worlds where it reigns- sv- 
prem6/and to mingle with their inhabitants, we should be 
recognised as friends and brethren, and participate of all those 
pleasures and enjoyments of which it is the source. The foB 
recognition, then, of the laws to which we have referred, and 
their complete and uninterrupted influence over the moral 
powers, may be considered as qualifying the individual for 
being a citizen of the great moral universe, and for associa- 
ting with all holy beings throughout the wide empire of om- 
nipotence, should he ever be permitted^ at any period of dura- 
tion, to visit other worlds; and mingle'with other orders of 
xatiortiil intelligences.* 

These laws, in reference to the inhabitaiits o^ our world, 
diverge into numerous ramificatioiiS. The precepts of the 
moral law, or the ten commandmeihs^ are so many branches 
of moral duty flowing from these first principles ; and in the 
discourses of our Saviour and the practical parts of the Bpo»> 
toHc epistles' they ^iveige into- still lidore specific apd minute 
ramifications, bearing upon all the diversified relations^of life 
and the various circumstances conpected with moral conduct 
But all the particulair rules and precepts alluded to are resolv- 
able into the general principles or affections stated above, and 
bealr the same relation to each other as the trunk of a tre^ te 
its branches, or as a fountain to the diversified streams which 
it sends forth'. . In other worlds relatipna may exist difibrent 
from those which are found in human society, and, conse- 
quently, partichlar precepts different from ours may form a 
part of th^ir moral code, while certain relations which obtain 
tmong us may have no place among other orders of beitige, 
And, of course, the precepts which particularly bear upon 
such relations will be in their circumstances altogether un- 
necessary. But we may rest assured that all the particular 
precepts, appficable to whatever circindstances and relations 
may exist in other regions of creation, will be founded on the^ 
tiniversa] principles to which We .have adverted, and'he com- 
pletely conformable to their spiirit, and to the benevolent de- 
signs they are intended to accomolish. 

In all those worlds where the love of God and of fellow-in- 
telligences reigns supreme, the inhabitants may be conceived 

-. JL ^®!I nwro' particular detaUs on this sabject, tbe reader is referred W 
••The PhikMopby of Religion," panicularly chap, ii., sect VL 

Digitized by CjOOQIC 



StTMHART VIBW OF THE UNITSKM. 307 

Id mike mpii, hnproreiMnU in knowledge ; for the -mlilignaiil 
principles and pastious which prevail amon^ men have, in bq- 
merooa instances, been the means of retarding the progte«»o( 
Qsefol science and its diffasien throughout society. But 
where love in all its emanations pervades every mind, society 
will unite and harmonize in the* prosecution of every plan by 
which the intellectual faculty may be irradiated and happiness 
diffused. 3esides,-in such a state of society, truth will be 
for ever triumphant and falsehood unknown.- Every fact will 
be fairly and ^ly exhibited without deception, or the' least 
tendency to mi9repre8entation' or exAggeratidn. There wiU 
be the most complete reliance on personal evidence inr regard 
to every fact- and circumstance whieh halB been witnessed ' bv 
any individuals ; for want of which confidence, in our world, 
the rational inqoirer has be^n perplexed by the jarring atate* 
ments of lying travellers and pretcnided philosophers ; errone- 
ous theories have been framed, the mists of falsehood have 
intercepted the 4ight of truth, Um foundations of true knowl- 
edge undermined,'and sctenoe arrested in its progress towards 
penection. All such evils, however, will be unknown in 
worlds where the inhabitants have arrived at moral perfection. 
In fine, from what has been now stated, we may conclude 
that the sjnrity thei prmeipUt and essence ef our holy religion, 
as delineated in the Se^ptures, must be common to all tl^ in- 
habitants of the universe who have retained their primeval 
rectitode and innocencd. 



CHAPTER XIX. 

A mmnAnr tibw or tub umriBss. 

HAVi^a in the' preceding pages offered r few ritetchei fe 
reference^ to the principal facta connected with the sidered 
heavens, which constitute the most extensive portion of crea- 
tion within the limits of our knowledfle,'it may not be inex* 
pedient io'take a summary view of ttie nntfe of objects to 
which our attention has been directed, in order to direct our 
occasional reflections <m .^lie snbjeet, and to enable us ^ 
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fotm «n «ppronin»te, thou^ feint tnd limked, idea of tbat 
onivclirse'over which OmnipoteDce presides, wad of the perfee* 
tions of its adorable Anthoi. 

^ We can obtain an approi Aiate fdea* .of the universe onlv 
by commencing a train of thought at those objects with which 
we are more immediately conversant, and ascending gradu- 
ally to objects and scenes more distant and expansiye. We 
are partly acquainted wkh the objects wjiich constitute tho 
landscape around us, of which we form* a partf the hills, the . 
plains, the lofty mountains, the forests, the rivers, the lakes, 
and the portions of the ocean that lie immediately adjacent. 
But all the range of objects we can behold in an ordinary 
landscape fbrms but a veiY small and inconsiderable speck, 
compared with the whole of the mighty continents and islands, 
the vast ranges of lofty mountains, and the expansive lakes, 
seas, <^nd oceans, which constitute the surface of the terraque- 
ous globe/ It would be requisite that more than nine htmar^d 
ihautand lanitcapes, of the extent wo generally behold around 
us, should be made to pass in review before us,, and a suffi- 
cient time allowed to take a distinct vicwr of the objects of 
which they are composed, odb we could form an adequate con- 
opption of the magnitude and the immense variety of objects 
on the whole oarm. . Were oqly twenty minutes ^allotted for 
the contemplation, of every Tandscape, and ten hOurs every 
day, it would require ninety years oi constant observation b^ 
fore all the prominent objects on the surface of the globe 
could thus be smrveyed. Were it possible to take a distinct 
mental survey of such a number of landscapes, we might ac* 
quire a tolerable conception of the amplitude of our globe, and 
it would serve as a standard of comparison for other globes 
which far excel it in magnitude. But I believe very fow per- 
sons are capable of forming, at one eoncepHont a full and com- 
prehensive idea of the superficial extent of the world in which 
we dwell, whose surface contains no less than one hundred 
and ninety-seven millions of square miles. The' most com- 
plete concepticm we can form must indeed fall very iar short 
of the reality. 

But, however ample and correct our conceptions might be, 
and however great this, earth might appear in the view of thfs 
frail beings t&t inhabit it, we umw that it is only an incon- 
siderable ball when compared with some of the planetary 
bodies belonging to our own system. Oqe of these bodiea 
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wOQid contain within its dimensions nine hundred globes mf 
krffe as this earth; andther, fourteen hundred of simili^ globed; 
and were five hundred globes, as large as that on wmch we 
dwell, atranged on a vast plane/ the outermbst ring of the 
planet Saturn, which is M3,000 miles in circumference, 
would enclose them all. Such are the vast dimensio;is of 
"some of' those revolving bodies,' which appear only like lucid 
npecks on the concave of our sky. This earth, however, and 
aU the huge planets, satellites, and cornels comprised within 
the range of tne solar system, bear a v^ small proportion to> 
that splendid luminary which enlightens our day. The ^ sun 
is five hundred times larger than the whole, a\)d would contain 
within its vast circumference thilteen hundred thousand globe» 
at Idrge as our world, and more than sixty ihillions of globes 
of the size of the moon. To contemplate all the variety o^ 
scenery on the surface of this luminal^ would require more 
than fifty-five thousand years, although s landscape of £y* 
thousand squaremiles in extent were- to pass before our eyes 
every hour. Of a globe of such dimensions, the most vigor- 
ous imagination, after its boldest and most extensive excur- 
sions, can form no adequate conception. It appears a kind 
of universe in itself; and ten thousands <of years would be 
requisite before human beings, with their present faculties, 
eould^ thoroughly investigate and explore its vast dimensions 
and its, hidden wonaers. 

But great as the sun and his surrounding planets are, they 
dwindle into a point whien we wing our ni^t towards the 
starry firmament. Before we couM arrive at the nearest ob- 
ject in this firmament, we behooved to pass over a space at 
least -twenty billions of imifes in extetit; a space which a 
cannoh ball, flying with -its utmost velocitVf would not pass 
over in less than four millions of years. Here every eye,4n a 
clear winter's night, may befaoki about a thousand shining orbs, 
most of them emitting their splendours from spaces immeas- 
urably distant;- and bodjes at sutefa distances must neces- 
sarily be of immense magnitude. There is reason to believe 
that the least twinkling star Which our eye can discern i^ not 
less than the sun in magnitude and in splendour, and that 
many of them are'^en a hundred or a thousand times superior 
m magnitude to that stupendous kiminary. But bodies of 
such amazing size and splendour cannot be supposed, to have 
been created in vain,< of merely to difiuse s useless lustre 
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over the^ilds of immensity. Such an idea would be utterly 
inconsiitent with the ped'ectiona of the Divinity, and all that 
we know of his chaiacter from ^e revelations of his word. 
If this earth would have been ^^ created in vain? had it. not 
been inhabited** so those stajry orbs, or, in>, oUier words,^ 
those magni^ent suns, would likewise hav^ been created in 
vain, if retinues of worlds -and myriads of intelligent beings 
were not irradiated and cheered by their benigh influence. 

These thbusand stars, then, which the unassisted eye can 
pereeiFe -in the canopy of heaven, may be considered as con- 
nected with at lewt fifty thousand tocrlds; compared with the 
amount of whose population all 4he inhabitant^ of our clobe 
would appear only as *^ the small dust of the balance.'' Here 
the imagination might expatiate for ages of sges in surveying 
thib portion of the Cref^toi:!8 kingdom, i^id beiost in contem> 
plation and wonder at the vast >ext^nt, the magnitude, the 
magnificence^^.and the immense variety of scenes, objects, and 
movements^ which would meet the view in every direction r 
for here we haye presented to the mental eye,^ not oi^ly single, 
tuns and single systen^s, sych as. that to which we belong, but 
suns revolving around suns, and syaitems around systems; 
s^tems not only doublie, but treble, quadruple, and multiple^ 
all in complicated but harmonious motion, performing motions 
more rapid than the swiftest planets jn our system, though 
some of them moVe a hundred thousand n;iiles every hour ; 
finishing periods of reyolution, some in 30, some in 300, and 
some in 1600 yeats. We behold suns of a blue or green lus- 
tre reyolving arQund suns of a white or ruddy coIouTy and both 
of them illuminatinff with contrasted coloured light the same 
tssemblage of worlds. And if the various orders of intelli- 
gences connected with these systems were unveiled^ what a 
scene of grandeur, magnificence, variety, diversity of intellect* 
Snd^f w^er and astonishmeht, wonld burst upon the view ! 
Here ^e might be apt to imagine that the whole glories of tha 
Creator's empire have been disclosed, and that we had nfw a 
prospect of universal nature in all its extept and grandeur. 

bj^t, although we should have surveyed the whole of t^is 
magnificent' scene», we should ^till find ourselves standinff onlv 
on the outskirts, >o^ the extreme verge of creation. What if 
all the atdrs. which the unassisted eye can discern be only a 
Idw scattered orbs on the outsk^ of ^ cluster immensely 

xlv.,18. 
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more Dumefous 1 What if all this scene of grandeur be only 
as a small lucid speck compared with the whole extent of the 
firmament 1 There is demonstrative evidence from observa^ 
tion that this is in reality the case. In one lucid circle in the 
heavens, scarcely perceptible on a cursory view of the firms* 
menty there are- twenty thousand times more stars distinguish- 
able by the telescope than what the naked eye can disbem 
throughout the visible canopy of heaven. The Milky Way, 
were it supposed to contain the same number of stars ,thh>ugh- 
out its whole Extent as have beenpbserved in certain portions 
of it, would comprise no less than 20,191,000 stars ; and as 
each of these stars is doubtless a sun, if we suppose only fifty 
planets or worlds connected with each, We shall have no less 
than 109,955,000, or more than a thousand millions of wo/ld^ 
contained within the space occupied by this lucid zone. Here 
an idea is presented which completely overpowers the human 
faculties, and at which th^ 'boldest imagination must shrinl^ 
back at any attempts to form an approximate conception. A 
thousand millions of worlds I We may state such a fact in 
numbers or in words, but the brightest and most expansive 
human intellect must utterly fail in grasping all that is com-^ 
'prehended in this mighty 'idea; and perhapit intelligences 
possessed of powers hi superiof lo those of man are inade- 
quate to form ^ven an approximate cbnception of auch a stur 
pendous scene. Yet this sccAe, magnificent and overpower- 
mg as it id to limited minds such as ours, is not the scene of 
the universe; it is pnly a comparatively insignificant speck 
in the map of creation, which beings' at remote distat^ces may 
be unable to detect in the canopy of their sky, or, at most, will 
discern it only ad an obscure point in the farthest extremities 
of their view, as we distinguish a faint nebulous -star through 
our best telescopes. 

Ascending from the Milky Way to the still remoter reffiont 
of space, we perceive several thousands of dim specks of light 
which powerful telescopes resolve into immense cluster's of 
stars. These nebula^ as they are dallcd, may be considered 
as so many milky ways, and some of them are supposed eveii 
" to butvie ouJr Milky Way in grandeur.** Above three thou- 
sand 'of these nebulae have been discovered ; and if only (wo 
thousand be supposed to be resolvable into starry groups, Snd 
to be as rich in dtars at an average as our Milky Way, then 
we are presented yiith a seem) v^h ctfuprises SOOO timaa 



Digitized by CjOOQIC 



312 IMMENSITY OF CREATION. 

30,191,000, or 40,382,000,000, that is, more iban forty thMh 
sani mUHons of stars. And if we suppose, as formerhr, fiftj 
plaaetary globes to be connected with each, we have exhibited 
before us a prospect which includes 2,019,100,000,000, or 
two billions, nineteen thousand one hundred millions of worlds. 
Of such a nufn^er -of bodies \ye can form no distinct con- 
ception, and much less c^n we form even a rude or approxi- 
mate idea of the grandeur and magnificence which the whole 
of such a scene must display. Were, we to suppose each 
of these bo<}ies to pass in review, before us every nunti^e, it 
would require more than three millions, eight hundred and 
forty thousand years of unremitting observation before the 
■ whole could be contemplated even- in this rapid manner. 
Were an bourns contemplation allotted to each, it would rer 
quire two hundred and thirty millions,, four hundred thousand 
years till all the series passed under review.; and were we to 
sappd^e an intelligent being to remain fifty years in each world 
for the purpose of taking a more minute purvey of itjs peculiar 
scenery and decorationsi 1 00,955,000,000,000, or ahnndred 
billions, nine hundred and fifty -five thousand millions of years 
would elapse before such b, survey could be completed ; % 
nuKibeir of .years which, to limited minds, seem^to approximate 
Co something like eternity itself. 

Still, all Sdi countless assemblage ofsunsand worlds is not 
the vniverse* . Although, we could range. on the wings of a 
seraph through all this confluence of sidereal systems, it it 
more than probable that we should find oiirselves standing 
only on the verge of creation, and that a boundless prospect^ 
stretching towards infinity on every side, would still be pre- 
sented to view ; for we cannot sqppose for a moment that the- 
empire of Omnipotence terminates at the boundaries of human 
vision, even when assisted by the roost powerful mstruments. 
Other intelligences may have powers of vision capable of pen- 
etrating into space a hundred times farther than ours when ae- 
•iated with all the improvements of art ; but even such beings 
cannot be supposed to have penetrated to the uttent^ost bound- 
aries of creation. Man in future ages, by^the improvements 
of optical instrument^ , may be able to penetrate much farther 
into the remote regions of space than he has hitherto doiie, 
and may descry myriads of objects which have hitherto xp^ 
mained ijivisihle in the unexplored regions of immensity. 
Ever flbc^ the invention of thQ telescepct one discovery lias 
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followed another in almost regular anccestion. In proportion 
to the increase and activity of astronomical observers, and the 
improvement of ^the instruments of observation, the more re- 
mote spaces of creation have been explored, and new scenes 
of the universe laid op^n to human cpntemplation. Andwho 
shall set boundaries to the improvement and discoveries of 
future and thor^ enlightened generations ! Before the inven- 
tion of the telescope, it would have been foolish to have aSr 
serted that no more stars existed than those which were visi- 
ble to the naked eye ; and after Gitlileo had discovered with 
his first telescopes hundreds of stars which were previously 
unknown, it would have been equally absurd to have main- 
tained that the telescope would never be farther improved, and 
that no additional stars would afterward be discovered. It 
would be & position equally untenable to maintain that we 
shall neve)r be able to descry objects in the heavens beyond 
the boundaries which ive have hitherto explored, since science 
has only lately commenced its rapid progress^ and since man 
is little more than just beginning to employ his poweis in such 
investijgations. 

But, however extensiye may be the discoveries of future 
ages, we may lay it down as an axiom, that neither man nor 
any other rank of ^ite beings will ever be able to penetrate 
to the farther boundaries of the creation. It would be pre-, 
sumptuous to suppose that a being like man-^whose stature ip 
comprehended within the extent of two yards, who vanishes 
from the sight at the distance of a German mile, whose whole 
habitation sinks into an invisible point at the distance of Jupi- 
ter, who resides on one of the smallest class of bodies in the 
universe, and whose powers of vision and of intellect are so 
limited — should be al?le to extend his views to the extreme 
limits df the empire of the Eternal, and to descry all the sys- 
tems which are dispersed throughout the range of infinitude. 
It is more reasonable to believe that all that has yet been dis- 
covered of the operations of Omnipotence^ that lie within the 
boundaries of ^ hutnan vision^ is but a very small portion of 
whAt actually exists within the limits of creation ; that the 
two billions, and nineteen thousand. millions of worlds which 
we have assumed as the scene of the visible universe, are only 
at a single star to the whole visible firmament, or even as a . 
single grain of sand to all the myiiadsof particles which cotm 
the seashores and the bed of the ocean, when compmd m^ 
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what lies beyond the utmost range of mortal vbion ; for who 
tmn set bounds to infinitude, or to the operations of. Him 
whose power, is omnipotent, ** whose ways are unsearchabte,"^ 
and ^ whose understanding !s infinite r* AU that wo haf«. 
▼et disc^ertd of creative existence, vast and magnificent a^ 
It appears, may be only a small comer of some mightier scheme 
which stretches thronghout the length and breadth of immea- 
•ily ; of which the highest created intellect may have only a 
few faint igilimpses, which will be gradually opening to view 
fhrouffhout the revolutions of eternity, and which will never 
h6 fuU^ explored during all the periods of an interminable ex- 
tstence. What is seen and known of creation may be es no* 
^jng compared with what is unseen and unknown ; and m 
the ages of eternity roll on, the empire of the Almighty may 
be gradually expanding in its extent, and receiving new addi- 
tions to its gloiy and magnificence. 

Hence we may conclude that there ia no created being, even 
of the highest oider of ijitelligences, that will ever be able to 
Mrvey the "whole scene of the universe. Of course, man,. 
though destined to immortality, will never acquire a cotnplete 
knowled^ of the whole range of the Creator's operatione, 
even dunng the endless existence which lies before him ; for 
his faculties, however much expanded in that state, will be 
utterly inadequate to grasp a scene so boundless and sugust. 
It will be a part of his happiness that he will never be able to 
comprehend the universe ; for at every period of his future 
enstenee he will still behold a boundless proipect stretched 
out before him, with new objects continually rising to view, 
in the bbntemplatibn of which, innumerable ages may roll 
away withotit the least apprehension of erer arriving at the 
termination of the scene. Were a superior intelligence ever 
to ^arrive at subh a, point, from that moment his happineae 
would be diminished, bis love and adoration of the Supreme 
vroold wax faint and Unguid, and be would, feel as if nothing 
new and transporting were to be added to his enjoyments 
throughout all the ])eriods of his future existence. But the 
immensity of the universe, and the boundless nature ojf the 
dominions of '* the Km^ Eternal,*' will for ever prevent any 
such 'effects from being produced in the caae of all yirtuoue 
and holy intelligences. 

Besides the numerous bodies to which we have above al* 
luded, there are seveial other objects which require to be con* 
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tMBpIated, in order to ftrapUfy our vkiwt of tlie visible ui^ 
Terse. Tboee nd[)uIou8 specks in the remote regions of the 
Koavens termed planetary nebula have . never yet. been r^ 
solved into stars, and are, m all probability, bodies of a differeol 
nature from the Milky Way and other sidereal systems. Theif 
D^gnitude is astonishing, sinco some of them would fill a cu* 
bical space equal to the diameter of the orbit of Uranus, whieh 
would contain 24,000,000,000,000,000,000,000,000,000, ^ 
twenty-four thousand quartilions of solid miles ; that is, they 
are sixty-eight thousand millions of times larger than tl]^e sun. 
Sqch bodies present to. our view ma^itudes more astonishing 
than any others to be found within the range of the vi^o 
creation, and overwhelm the, mind with woMer and amaze- 
ment at what can poesibly be their nature and destination. 
Sevexftl other nebulao are no less wonderful, such as that in 
tike constellation of Orion, which even surpasses in magnitude 
the dimensions now stated. It has been codAputed to 1m 
S,S0O,0O0,0O0,O0O,00O,00i), or two trillions, two hundred 
thousand billions of times larger than the sun, a magnitude 
which we can scarcely suppose within the power of any finite 
being to grasp or to comprehend. For wnat end such huge 
maaaes of matter were created must remain a mystery io mor- 
tals so long as they ire confined to this sublunary icena 
Perhaps they are intended to give us a glimpse of objects and 
arrangements in the Divine economy altogether different froiA 
those we perceive in the planetary system and tn the other 
])arts of the sidereal heavens. But, whatever may be t&eir uJf 
timate destination, we may rest assured that they servft a pufo 
pose in the plan of the IMvine administration worthy of tneir 
magnitude, and of the perfections of him by whom they weit 
created. They were brought into existence by the same power 
which reared m other parts of creation ; and as power is air 
ways accompanied with wisdom and goodness, they must have 
an nltimate reference to the accommodation imd happiness of 
rational beinge^ under an .economy, perhaps, widely difiereot 
fiDom, that of the jdanetary and other systems. 

Having taken a cursory view of the nugnitudes of the numv 
terless bodies scattered throo^ the r^ons of spaeoy let ut 
now consider the motions which are ini^essantly going /oiw 
ward in every part of the nniverse ; fot aU the myiiMs of 
globes and systems to which we have alloded are in rapid and 
perpetual motion^; and we have no reason to believe (hat theii^ 
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ii a sinde qoieseent bodj througboiit the immensi^ of ct«i^ 
tioD. We ha^e here plwett reToWing around suiifl, ptknets 
revolying around planets, suns performing their revolutions 
•round suns, suns revolving around^tbe centres of sidereiii sys- 
tems, and, in aU probability, every system of creation revolving 
mund the centre znd Grand Mover of the whole. The rate 
of these motions, in every known instance, is not less than 
several thousands of miles every hour, and, in many instances, 
thousands of miles in a minute. The motions ^hich ars 
found among the planetary globes appear, at first view, alto- 
gether astonishing, and almost to exceed beliof, when we con- 
aider the enormods size of some of these bodies. That a 
globe a thousand iimes larger than our world should fly at the 
rate of thiru thousand miles an hour, and carry along with it 
a retinue of other mighty globes in its swift career, is an ob- 
ject that may well strike us with wonder and amazement, 
but the fixed, stars — thou^ to a comtnon observer they appear 
exactly in the same positions with regard to each other — are 
found, in some instances, to he carried fo^ard with motions 
Ux more rapid than even the bodies of the planetary system, 
though their magnitude is immensely superior. We have al- 
ready seen that the star ^1 Cygni, whose apparent motion is 
five seconds annually, and, consequently, imperceptible to a 
eommon observer, yet at the distance at which the star is 
known to be placed, this motion is equivalent to one thousand 
five hundred and fifty-two millions of miles in ^ year ; four 
millions, two hundred and fifty-two thpusand miles a day, and 
eoehundred and seventy-seven thousand miles an hour. Other 
•tars are found to move with velocities nearly similar, as ft 
Caasiopeia^ which mojires above three millions of miles a day, 
which is at the rate of two thousand one hundred and sixty 
miles e^erj minute. These are motions altogether incompre- 
hensible by human beings, especially when we take into con- 
sideration the enormous magnitude of the stars, some of which 
may be a thousand times larger than all the plafietsand comets 
belonging to our system. They display the amazing and un- 
eontrohaole iNBaoiis of Omnipotsnob, and afford a distinct 
source of admiration and astonishment in addition to all the 
other wonders of the universe. If, then, we would endeavour 
to attain a comprehenaive idea of the motions going forwaid 
throughout the spaces of immensity, we muat not only 'con* 
Mive of planets revolYing aroand lominoua centres, but of 
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•uns revolTing arotmd sunf; ,of inns and systems revolting 
aipund the centres of the nebuls to Which they respective^ 
belong^; of all the systems and nebnl» of the nniyeiae revolv- 
uiff in immense circumferences around the throne of the Eter- 
j ma, the great centre" of all worlds and. beings ; of each sun, 
and planeti and sjrstem, notwithstanding, pursuing a course of 
its own in different directions, and in numerous instancea 
•cted upon by different forces ; in short,, of the ten thousand 
times ten thousands ^ luminous and opaque', globes, of every 
rank and order, within the circuit of creation ; all performing 
their rapid but harmonious motions throughout every region of 
space, and without inteirmission, in obedience to the laws, of 
their Creator. - 

A^n, we cannot be saj^MMed to have attained a compro* 
hensive conception of the universe, without taking 4nto ac- 
count the sensitive and intellectual beings with whicli it- it 
Deplenished. We ought never to consider the numerous orbs 
revolving throughout infinite space as mere masses of rude 
matter, arranged into systems merely to ffive a display of Al- 
mighty Power, but as means for accomplishing a higher and 
nobleif end \ the difl^sion of happiness among ciountless ordere 
of intelUgent existence. And as this idea must necessarily bo 
admUted, what a tomdUtM mnltitode of percipient beings moat 
people the amplitudes of creation f On. our globe there are 
supposed to be 800 millions of human beings ; but it is capa- 
ble of supporting twenty times that numbe^, or sixteen thou- 
sand millions, if all its desolate wastes were cultivated and 
peopled. Besides man, there are numerous orders of other 
sensitive beings : there are at least 500 species of quadrupeds, 
4000 species of birds, 3000 species of fishes^ 700 species of 
reptiles, 60,000 species of insects, besides thousands which 
the microscope alone can enable us to perceive ; at least sixty 
thousand sjMCies in all. If every ^cies contain about 
500 millions of individual, then tliere will be no less than 
90,000,000,006,000, or thirty billions of individuals belonging 
to all the di£ferent claases of. sensitive existence on Uie ssr- 
face of our globe. 

If this ewth, then, which ranks among the smaller glebes 
•f our system, contain such an immense number of living be- 
iaga, what most,be the number of sentient and iateUectnS ex- 
istence in all the worlds to which we have alluded ! We ae^ 
d, on oeitatn data, that 8,019, 100,000^000, or two bilUoo* 
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of worlds, mi^ exist within the boonds of the visible aniverse ; 
tnd, although no more beings should exist in each world, at 
an average, than on our globe, there would be the foIlowiDg 
miniber of liiang inhabitants in these worlds, 60,573,000,000,-^ 
000,000,000,000,000 ; that is, sixty quartilions, five hundred 
and seyenty- three thousand. trillions, a number which trans- 
cends human conceptionr Aqaoug such a number of beings, 
what a variety of orders may exist, from the archangel and 
the seraph to the worm and the microscopic animalculum ! 
'What a diversity of ranks- in the' intellectual scale, from the 
point of ^the human faculties to the highest order of created 
beings, may be found throughout this immensity of existence ! 
Some, perhaps, invested with faculties as far surpassing those 
of man as man surpasses in intellectual energy the worms of 
the dust, and still approximating Hearer and nearer to the 
Deity. What a variety may exist among them in the form, 
organization, senses, and the movements of their coiporeal 
vehicles ! What a wonderful and interesting scene would 
their history disclose, were the whole series of events in the 
Divine administration towards them laid open to our view ! the 
different periods in duratioQ at which they were brought into 
existence : the specjal laws of social and qioral order peculiar 
fo each class of intelligences ; the' modes of improving the 
intellect, and the progi^ess they have made in universal knowl- 
edge ; the scenes of glory or of terror through which any par- 
ticular classes of beings may. have passed ; the changes and 
revolutions that may await them ; and the final destination to' 
which they are appointed. These, and numerous other cir- 
cohistances connected 'With the moral and intellectual uni- 
verse, open to v^ew a source of knowledge and a subject of 
sublime investigations which superior intellects might prose- 
cute without intermission, with increasing admiration- and 
rapture, and never arrive at the termination of their pursuits 
, during all the periods of an endless existence. 

Such is a summary viewof the universe, in so far as its 
scenes lie open to our knowledge and investigation. The 
idea it presents is altogether overpowering to the human 
fticulties, hut it is nothing else than what we should naturally 
expeet when we consider that the Bein|B[,who formed it is sel^ 
existent and. eternal; possessed of infinite wisdom, almighty 
power, and bpundless goodness ; and fills the infiAi^ of space 
with his. presence. It is like lumseli^ boundless, and incoin- 



^ 



Digitized by CjOOQIC 



OF THE DIYINITT. 819 

fmlienaiUe by finite minds ; but exhibits td every oider of in- 
teHiffent beings a sensible dis^eey of " His Eternal Power and 
Godbead." Without the existence of such a universe, the 
infinite attributes of the Almighty could not be fully recog- 
nised and appreciated by his intelligent offspring. But here 
we behold, as in a mirror, the invisible perfections of the Di- 
vinity, <* whom no man hath seen or can see," adumbrated, as 
it were, and rendered visible, in ever^ part of creation, to the 
eyes of unnumbered intelligences ; for there is no point of 
space in which a rational being could be pt^ed, in- which he 
would not find himself surrounded with sensible evidences and 
displays of the operations of an all-wise, an all-powerful, and 
incdmprehensible Deity. ^< He has not left himself without a 
witness" to his existence, and his incessant energies, in any 
fwrts of his dominions, or to any of his creatures, wherever ex^ 
isting. ** If we should Ascend to heaven, he i« there/* If we 
should descend to the (ower regions, he is there also to be seen 
in his operations. ** If we teke the wings of the morning," and 
fly along with the sun fipom eiist to west, and continue pur 
course without intermission through regions of space invisible 
to mortal eye, *« eren there his hand would lead us, and |iis right 
hand uphold us." ** Darkness" unfolds the grandeur of his 
operations and the glories of his nature, as well as the ^ light** 
of the orb of day. Though, on the wings of a seraph, we 
could fly in every direction through boundless space, we should 
every where, find ourselves encoilipassed with kis jnmiensity, 
and with the manifestations of bis presence and agency. Of 
eoch a Being, and of the universe he has formed, we may ex« 
claim in the language of an inspired writer, ** Oh the depth 
of the riches both of the wisdom and of the knowledge of God ! 
How unsearchable are bis 4>perations, and his ways past find- 
ing out j" 

Of this universe we can only form an approximate idea by 
comparing one small portion of it with another, and by allow- 
ing the mtnd to dwell for a, considerable time on every scene 
we contemplate. We muet first endeavour to acquire a com* 
pcebensive conception of the magnitude of thegkibe on which 
we dwell, and the nomerpus diversity of objects it contains ; 
we must next stretch our view to some of the planetary glob^ 
which axe ^ thousand times greater in magnitude ; and to 
foeb an orb as the sun, which fiUs a space thirteen hundred 
thpnaand times move expansive. Ranging through the wbc4t 
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of Uie piaoeUiy Byttoni, we must fix our attei^tioli dpon nfwf 
particmar spene and object, imagine ooneivet trayeniiig tM 
hills, and plains, and iramense regions of Jupiter, and aup- 
veying the expansive rings of Saturn in all their raat dimenr 
siont and rapid motions, till vre have obtained the most ample 
idea which the mine) can possibly grasp of the extent and 
grandeur of the planetary system. Leaving this va«t system, 
and proceeding through boundless space till all ita planets 
have entirely disappeared, and its sun has dwindled to the site 
of a small twinkling star, we must next survey the thousand 
stars that deck the visible firmament, everyone of' which must 
be considered as a sun, accompanied with a system of planets 
no less spacious and august than ours. Continuing o^r course 
through depths of space immeasurable by human art, we jnnst 
penetrate into the centi^ of the Milky Way, where we an 
surrounded by suns, not only in thousands, but in fmUum»» 
Here the imagination must be left for a length of time, to ex- 
patiate in Uiis amazing and' magnificent scene, and try if it caa 
iMrm any faint idea of twenty milhons ofjMinssurroandedwith 
% thousand millions of planets. Suppose one of theto bodies 
|o pi^ss before the eye (Mr the imagination every minute, it would 
lequire 1900 years before the *whole couUI pass in review, and 
each produce a distinct impression as a separate object. 

In- a scene like this, the boldest imaginatioi^ is overpowered 
•nd bewildered amid number and magnitude, and ie<ds ntter* 
ly incompetent to grasp the ten thousandth part of the over- 
whelming-idea presented before it. Winging our flight froaii 
' tiie Milky Way, over unknown and immeasurable regions«-ie- 
gions where infinitude appears opening upon us in awfiil gran- 
deur^^we approach some of those immense starty clusten 
caU«d Nebuub, every one of which may be eonsidored as an- 
other mi&y way, with its ten thousands and millions of sons. 
Here the imagination must make a solemn pause, end take a 
wider stretch, and summon op all its powers, and force, and 
Vifloor ; fo^here we have not merely e7t« milky way, widi ita 
stmlioiis of stars, to contemplate, but ik§usani9. If the it** 
mense splendour and amplitude of one milky way overwheliM 
ns with amazement, and with an emotion ahnost aopreachmg 
IP terror, what an overpowering effect should two tnOosand m 
such scenes, which have aliready been discover^Bd, produce 
upon minds so feeble and limited as ours ! Such a i 
Wily displays to us^ bevond every other, the ineomp 
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energiet of Otnnipoteneet but seems to intimate thst there ire 
created beings existing in the universe endowed with powers 
of intelligence capable of forming a much more approximate 
idea of such objects than such beings as man, who may 1>e 
considered as standing near the lowest point of the scale of 
intellectual existence. These ** thrones and dominions, prin- 
cipalities ^d powers of Heaven," may be able to form a 
comprehensive perception of such a scene ss the Milky Wayi. 
which baffles the utmost efiforts of the hunian faculties. ' 

Soaring beyond all tb^se objects, we behold, as it were, a 
new universe in the immense magnitude of the planetaryand 
6thef nebule, where separate stars hive neyer been perceivf 
ed ; and, besides all these, there may be thousands, and ten 
thousands^ and millions of opaque globes of prodigious , size, 
existing throughout every region of the universe, and even in 
that portion of it which is within the limits of our inspection, 
the faintness of whos^ Kght prevents it from ever reaching our 
eyes. But, far beyond ah such objects as those we have been 
contemplating, a boundless region exists, of which no human 
eye has ycst caught a glimpse, and which no finite intelligence 
has ever exp>lored. what ^scenes of power, of goodness^ of 
grandeur, and magnificence may be displayed within this un- 
approachable and infinite expanse, nether men nor angels can 
describe, nor form the most rude conception. But we may 
rest assured that it is not an empty void, but displays the at- 
tributes of the Deity in a manner no less admirable and glo- 
rious, and perhaps much more so, than all the scenes of crea- 
tion within the range of our vision. Here undoubtedly b 
that splendid region so frequently alluded to in the Scriptures, 
designated by the emphatic name, ",Thb Heiven op Hba^- 
ENs«" evidently importing that it is the most glorious and 
magnificent department of creation. Countless myriads of be- 
ings, standing at the highest point of the scale of intellect, and 
invested with faculties of which we have no Conception, must 
inhabit those regionii; for we are positively informed that 
** hosts" of intelligent beings reside m such abodes, and that 
*' these hosts of the heaven of heayens worship Gpd." But 
here our contemplations must terminate. Here imagination 
must drop its wing, since ^t can penetrare no farther into the 
dominions of Him who sits on the throfie of immensity. 
Overwhelmed with a view of the magnificence of the universe, 
And of the perfection* of its Almi^ty Author, we can only 
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fail prostrate in deep bamility and adAraUon, and exclaias 
** Great and marvelloos are thy works, Lord God Afanighty I 
Thou art worthy to receive elory, and honour, and power ; 
for thou hast created all worlds ^^ ^o' thy pleasure tbey ar« 
and were created.** 

I. shall conclude this subject with the following remarks : 
i. All the Yist systems to which we have alluded are tha 
workmanship of an Infinite and Eternal Beinj^;, and display the 
grandeur of his perfections. It is impossible that such an 
amazing universe, arranged with such exquisite order, and all 
the bod^s it contains moving with such regulai; and rapid mo- 
tions, could have formed itself, or been produced by the fat- 
tuitous concourse of atoms'. The very surmise that such a 
thing was possible is one of the wildest hallucinations that 
ever entered the human mind. It is a first principle connect- 
ed with the constitution of every intellectual nature, and with- 
out the admission of which there can be no reasoning, that 
there is a ** connexion between cause apd effect,** and that 
« every effect must have a coneaponding causey adequate to 
its production.'* The universe is an effectf the most sublime 
mnd glorious Vvhich the humap mind cap contemplate, and the 
natural and wessary conclusion which it almost instinctively 
draws is, that it is tne production of an Ctemat, Intelligent, 
and Almighty Being. This is a conclusion which has been 
deduced by men of aU nations and in eveiy period of the 
world. ** There is no nation or people,*' says Cicero, "so 
barbarous and i^orant as not to acknowledge a powerfid and 
Supreme Divinity." 

It is as natural for the human understandhig, in ita original 
and nnbiaaed state, when contemplating tbS firame of the 
.universe, to infer the existence of a Deity, as it, is the prop- 
erty of th6 eye to distinguish light and colours, and of the 
ear to distinguish sounds, ^e principle from which this 
.conclusion is ded^ced is exactly the same as that by which, 
from the contemplation of a building, we infer a builder, and 
fiom the elegance and utility of every part of the stroctoie 
me conclude that he was a wise and skilful architect ; or that 
,by which, from an inspection of a clock or watch, or any other 
piece of useful macmnexy, we infer not only the existence, 
but the qualities and attributes, of the contriver and artificer. 
The man who is incapable of at once deducing such conclu- 
sions ought to be regained as destitute of tbe^easonin^ fa^- 
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nlty ; and if we thus neeeflft'arilj infer (he cause irom ^e ei^ 
feet in the case of human art, can we for a moment hesitate 
to ascribe th^ production of this amazing universe which 8ur> 
rounds 08 (o a Bei^g of infinite knowledge, wisdom, and 
power, fhiequate to bring into ezistepce such an immense 
and wi^derful machine, and to preserve, it in harmony from 
^e io age, amid all its diversified and complicated move- 
m^ts 1 Tliat ever a doubt was entertained on this subject' 
is a plain proof that man has lost, in part, that light of reason' 
and intelligence with which he was originally endued, or that 
he is sometimes uiged on by depraved passions and a pride- 
of singularity to utter sentiments which he doee not sincerely 
believe. As Ciccrb lone ago declared, ** He who thinks thai, 
the admhrable order of toe celestial orbs, and their constancy^ 
and regularity, on which the conservation and good of al^ 
things depend, to be void of a mind that governs them, he 
himself deserves to be accounted void of a mind.** It ie^ 
*' the /ooT* alone, in the strictest sense of the word, whatever 
may be his pretended learning, who dares to detilare ** there 
is no QoAJ* ^ ^ 

And as the universe demonstrates the existenee,. to it dis^ 

Elays the attriluUs of die Bternbl.- The manifestation ef 
limself to numberless t>rders of inteHigent beings must have 
been the great end intended in bringing the universe int9 
existence. This manifestation i« made cliiefly in aUiofu.; ii; 
actions which display greatness, wisdom, a^d goodness be« 
yond all bounds. His greatness appears ftota the immensity 
of power which the universe exhibits. The power neceisaiy 
to move a single planet in its coarse ht transcends homaA 
conception. What, then, must be the energy and extend «(r 
that power which set in motion and still ^mlwldii all the plan* 
ets, woilds, and systems dispersed throu^ut the spaces e^ 
infinitude ! The highest created mtdligence must be utterly 
overwhelmed and confounded when it attempts to contem- 
plate or to ehisp an idea of omnipotence. His knowledge, 
wisdom, and unceasing agency are no less conspicaoas in uie 
arrangement and direction of everything ^t exists in faetveil 
and on earth. Ae his presence pervades all space, se Uk 
agency is displayed in rae minutest movement ei every. pal 
of the vast whole. This mreat and incomprehensible Beti^ 
moves every atom, expands evoy leaf of the ^forest, decks 
trfWf flofver, etoveja the tip ^Stomt^, tbe jM«iigati ciii of 
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•f«ry tree* condncU every peiticle of Tapor^ to iU appointed 
place, directs every ray of light from the 8uiN|id stars, every 
breath of wind, every flash of lightning* every>i^yenient of 
the meanest worm, and every motion of the smafest qaicro- 
■copic animalculum ; while at the same time he sup^rts the 
planets in their courses, guides the comet in its ea:entric 
career, regulates the movements of millions of resplewdent 
systems, and presides in sovereign authority over unnumbe^d 
hosts of intelligent existence ; directing all the mysteriout 
powers of knowledge, virtue,' and moral action to subserve 
the purposes of his will, and accomplish the ends of his moral 

Evernment. In every department of ihis universe, likewise* 
I goodness is displayed to unnumbered orders of beings, 
sentient and intellectual ; for all the poweis of intelligence 
abd action possessed by every creature in heaven and on 
•artb, fipom the archangel to the worm, and all the happiness 
they now or ever will enjoy, aro derived from him as the 
vncreated source of all felicity. 

Under this glorious and stupendous Being we live and 
move ; our comforts and enjoyments, while passing through 
this transitory scene, are wholly in his hands, and all our pros- 
pects of ' enjoyment beyond the range of our earthly career 
are dependant on his mercy, knd favour. His omnipotent 
ifm supports us every moment ; every breath we draw, every 
^se tluit beats within us, every mUscular power we exert, 
•very seund that strikes our ears, and every fay of light that 
enters our eyeballs, is dependant on his sovereign wm. All 
that we hope for beyond tpe jimits of time and throughout^the 
levolutioiis of etemitv depends upon his power, his wisdom. 
Ins benevolence, and his promises. Were he to withhold the 
^wers and agencies under which we now live and act, we 
oeuld neither think nor speak, hear nor see, feel nor move ; 
the whole assemblage of living beipgs in our world would be 
changed into immovable statues, and this earth transformed 
iato a barren waste and an eternal solitude. To the semce 
of thia glorious Being all the powers and faculties with which 
m has endowed us ought to be unreservedly consecrated 
Am his highest glory and blessedness consist in bestowing 
Wneiu on his intelligent ol&prinff, so we ought to be iinita- 
tpts of htm in his boundless bencScence, by endeavouring to 
aommonicate happiness to aU around us. ** J/> do good, and 
to oommmticato, ibiget not; for with such sacrifices God is 
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well pleased.*' To hini, 9fi tke ** Father of our spirits and the 
ibrmer of our bodies,** is doe the highest degree of our Iov« 
and 0;ratitude; oq him we oiicht to rely for every blessiug, 
ai)d humbly resign ourselves to nis disposal under every event; 
for " all things are of God/* and all are coniducted with su* 
preme and unerring wisdom, and goodness, to an end imnu)rtal 
and divine. 

2., The immensity and magnificence of the universe, and 
the attributes of Deity it displays, are considerations which 
ought to be taken into account in all our "views of religion. 
There is a class of men who, in prosecuting scientific pur- 
suits, wish to discard everythinjo; that has a bearing on religion 
when deduced from the investigations of science, and can 
scarcely refrain from a sneer, when the arrangements in the 
economy of nature are traced to the agency of their All-wise 
and Omnipotent Creator,; as if the objects which science pro- 
fesses to investigate had no relation to the views we ought to 
entertain of the Divinity, and ought never to be traced to their 
great first cause. On the other hand, there are many pro- 
fessed religionists who, f^rom mistaken notions of piety, would 
set aside the stud]r of the works of God, as having no con- 
nexion whatever with the exercises of piety and the business 
of relimon^ and as even injurious to their interests. Both, 
these classes of men verge towards extremes which'are equally 
inconsistent and dangerous. The amazing fact tliat creation 
consists of a countless number of magnificent systems ^d 
worlds beyond the comprehension of finite minds, ought not 
thiis to be recklessly set aside in our views of God and of re- 
ligion ; for they are all the workmanship of onb Bbino, and 
they are connected together as parts of onb grand system, of 
whicn the God we profess to worship is the supreme and uni- 
versal governor. They present to the view of all intelli- 
gences the most glorious displays of his character and perfec- 
tions, and consequently demand from us a corresponding sen- 
timent of admiration and reverence, and a corresponding trib- 
ute of homage and adoration. Such enlarged prospects of the 
universe are therefore available for the loftiest purposes of re- 
ligion and piety, and ought to enter as an element into alt 
our views of the administration of the Almighty, and of that 
worship and obedience he requires from his rational offsprings 
we would be contented to render him a degree or hon^i- 
£b 
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tge for inferior to that wliich ihe manifestatioD of his attri- 
butes demands. 

God is known only by the manifestations which he makes 
•f his character apd perfections. The h^hest created intelli- 

fences can know nothing, more of the Divinity than what is 
erived from the boundless universe he has presented to their 
view^ the dispensations of his providence to certain orders of 
beings, and the special revelations lie may occasionally vouch- ' 
safe, on certain emergencies, to particular worlds. Had man 
continued in primeval innocence, the contemplation of the vast 
cieation around him, with all its diversified wonders and be- 
neficent tendencies, would have led him to form correct yiewt 
of -the attributes of his Alztiighty Maker, and <lf the moral laws 
by which his conduct should be regulated; but it does not 
follow thst, because the study of nature is now of itself an in- 
sufficient guide to the knowledge of the Creator and the en- 
joyment of eternal felicity, such studies are either to be thrown 
aside, or considered as of no importance in a religious point of 
. view. To dverlook the astonishing scene of the universe, or 
to view it with indifference^ is virtually \o '* disregard the 
works oT Jehovah, and to refuse to consider the operations of 
his hands.^* It is a violation of Christian duty, and implies a 
reflection on the. character of the Deity for anyone to imkgine 
that he has nothing to do with God considered as manifested 
in the immensity of his v^orks ; for his word is (lointed and 
explicit in directing the mind to sudh contemplations. ** Heark- 
en unto this ; stand still, and consider the wonderful works of 
God." " J^ift up thine eyes on high, and behold who hath cre- 
ated these orbs.** ** Remember that thou magnify his works 
which men behold." "Great and marvellous are thy works. 
Lord God Almighty ! Thy^saints shall speak of the glory of 
thy kitigdom, and talk of thy power, to make known to the 
tons 6( men thy mighty operations arid the glorious majesty 
of Ihy kingdom." 

3. The Christian revelation, throughout all its departments^ j 
it not only consisteht with the^Tiews we^have taken of the 
universe, but affords direct evidence of the magnificence of 
creation, and of the myriads of beings with which it is peopled^ 
Of this position wq have exhibited some proofs in the remarks 
and illustrations contained in Chapter XVII., which show, 
at the same time, the harmony whiah subsbu between the 
discoveries of revelation and the discoveriss which hav« bees 
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made in Ihe aystem of nature. There is no other system of 
religion or pretended revelation that was ever propagated in 
the world to which such a characteristic belongs. If we ex- 
amine the Mohammedan Koran, the Shatters of Bramah, the 
system of Confucius, the mythology of the Greeks and Ro- 
mans, and every other' pagan code of religion, we shall find 
interspersed throughout the whole of them numerous senU^ 
ments, opinions, and pretended facts at utter variance with 
the true system of nature, and to what are knovm to be th^ 
established laws of the universe. This is strikingly exempli- 
fied in the extravagant stories and descriptions contained in 
Uie pretended reveUtions of Mohammed, and the absurd no^ 
tions respjBctinff the creation ccmtained in the sacred books of 
the Hindoos, which assert that the universe consists of seven 
heavens and seven worlds, which are all at a future period to 
be absorbed into God, with many other absurd^s. In op- 
^sition to all such foolish and absurd opinions, the inspired 
writings, when properly understood, and rationally interpreted 
according to the rules of just criticism, are unifoipdy found to 
be perfectly consistent with the discoveries of science, and 
the facts which are found to exist in the system of the uni- 
terse ; and this correspondence and harmony pught to be con- 
sidered as a strouff presumptive evidence tint the revelations 
of Scripture and the scenes of the material universe pioce«4 
from the same All-wise and Omnipotent Au^ior. . 



CHAPTER XX. 

ON COMETS. 

As this class of the celestial bodies forms a part of the solar 

System, it miflht have been mqre appropriate to. have intio- 
Qced the subject into our ^volume entitled *< Celestial See- 
per^," which has for its principal object a description oC the 
bodies connecjted with that system ; smt as that work swelled 
to a greater size than was at first foreseen, it was judged ex- 
pedient to postpone the consideration of comets to the ]^resent 
volume. As our knowledge of these bodies, however, is very 
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fimiCed, and no discoTeriet have y«t been made which might 
fead 08 to form a decisiye opinion of their natore and destnis- 
tion, I shall content myself with giving a brief detail of some 
of the leading facts which have been ascertained respecting 
tiMra. 

The word tomet literally signifies a hury atttr ; becaaae 
«och bodies are generally accompanied with a nebulosity or 
ttain, which has the appearance of lomtnoas hair. The Inmi- 
nbas point near the centre of a comet, which is mo^ brilliant, 
is called the nucleus. The haze or nebulosity which sur- 
rounds the nucleus lis caHed the hair, and sometimes the en- 
velope ; and the nneleus and hair comoined constitute wlmC 
is nsuaiiy termed the head of the comet. The luminous train, 
extending eometimes to a great distance from the head, is 
called the tail of the comet. These bodies have occasionally 
appeared in the heavens in aH'ages. The ancients were di- 
vuied in their opinions respecting them ; some considering 
. them as wandering stars, others as metedn kindled in the 
atmosphere of the earth, subsisting for ft time, and then dis- 
sipated ; and others viewed them as prodigies indicating wars, 
famines, tmmdatibns, or pestilences. Aristotle, who believed 
that the heavens were incorruptible and unchangeable, main- 
tainlsd that comets w^ro generated when they first made their 
appearance, and were destroyed vi^en they ceased to be visi- 
ble, and, consequently, %at tfaey could not be reckoned to be- 
long to the heavenly bodies, but were only meteors or exhala- 
tions raised into tb6 upper regions of the air, where th^ 
blazed for a while, and disappeared when the matter of which 
they were formed was consumed. And as the opinions of 
this ancient sage had a powerful influence on the philosophers 
and astronomers of later thnes, as his assertions were fre- 
quently regarded as little short of demonstrations, few per- 
sons had uie boldness and independence of mind to call in 
question the positions he maintained on any subject discussed 
in kss writings. 

It was not before the time of the celebrated astronomte 
TjFcho Brahe that the nature of comets began to be a, little 
vnderstood; and that they were considered as moving in the 
nlanetary regions. < This astronomer observed with great dil* 
igence the famous comet which appeared in 1577 ^ and, flooi , 
many accurate observations during the time of its appearance, 
IWBd that it had no sensible diurnal paralhuc, and theitfnN 
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Wis not only far above the limits of oar atmosphere, but be- 
yond the orbit of the moon itself. Its jnotions were likewise 
particularly observed by Hagecius, at Prague, in Bohemia, at 
the same time that they were observed by Tycho,< at Urani- 
burg. These two |»laces differ six degrees in latitude, and 
are nearly under the same meridian, and both measured the 
distance of the comet from the seme star, which was in the 
lame vertical circle with the comet ; yet both observexs found 
their distances the same, and, consequently, they both viewed 
the comet in the same point of the heavens, whieh could not 
^ve happened unless the comet had been in a higher region 
than the moon. AJfter TychQ, Kepler had an opportunity of 
making observations on the comets which appeared in 1607 
and 1618, and from all his observations he deduced this con- 
clusion, ** that comets move freely through the planetary orbs.** 
From this period comets began to be more accurately observ- 
ed, and to be considered as constituent parts of the solar 
system ; and at length the illustrious Newton demonstrated 
that their motions are performed in long ellipses, having the 
sun in one of their foci. 

Before proceeding to inquire into the nature and physical 
constitution of tbeee bodies, I shall present the reader with 

A brief tketck of the huiory of the mott remarkahle eomet$ 
which luvoe appeared in modem times. 
One of the most remarkable comets which have appeared 
in modem times is that which made its appearance towards 
the close of the year 16S0, and which was particularly ob- 
served by most of the astronomers of Europe. This i;omet, 
according to the' accounts given by the astronomers of that 
period, appeared to descend from the distant regions of space 
with a prodigious velocity, almost perpendicular to the sun, 
and ascended again in the' same manner from that luminary 
with a velocity retarded as it had before been accelerated, ft 
was observed, particularlv at Paris and Greenwich, by Oas-' 
sini and Plamstead, by whom it was seen in the morning from 
the 4th to the 26th of November, 1680, in its descent towards 
the sun ; and after it had passed Hs periheliont* in the even- 

* Tbe perHuliotin tbat point In ttM orbit of any plaiMit or comet wbieh 
ta nearest to the sun^ It is also cnlled the lower apsis. Tbe aphelion |s 
that point in the orbit which is (hrthest Itom the sap ; called, also, tbi 
higher apne. 

£b2 
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ing^ (fom ibe 13th of DecMsber to tho M of M«rcb, 1«81. 
The many exact oheervationt made oa this comet enabled 
Sir I. Newton to discoTer that "ao much of its orbit as could 
be trac^ by the motion of the comet, while it was Tisible, 
was, as to sense, %, pwr.tLbola^ having the son in its focus, and 
that it wss one and the sam^ comet that was seen all thai 
time. This comet was. remarkable for its very near approach 
to the son. At its perihelion it was not above a sixth part of 
the sun*s diameter from iu surface; that is, about 146,000 
miles from the surface of that luminary, and 684,000 from ita 
centre. According to Sir Isaac Newton, the velocity of this 
cbmet when nearest the sun was 880,000 miles an hour. On 
taking its perihelion distance, as given by M. Pingnfe, Ifr. 
Squire found, by two diffisreot calculations, that its velocity 
in its perihelion was no less than 1,340,000 miles an hour ! 
This velocity. was so great that, if continued, it would have 
carried it t^ugh 124 degrees in an hour; but its actual 
hourly motioti during that interval, before and after it passed 
the perihelion, was 81 degrees, 47 minutes. At this peviod* 
the diameter of thd sun, as seen from the comet, must have 
subtended an angle of itiore than a hundred degrees, which 
must nearly have nljod its whole hemisphere. 

From Dr. Halley's d^terroioatioo of its orbit, it appears that 
when in its aphelion, or greatest distance from the son, it can- 
not be less than 13,000,000,000, or thirteen thousand millions 
of miles distant from that luminaxy ; that is, seven times the 
disUnc^ of Ur«nus. According to the same astronomer, this 
comet, in passing through its southern node, came within the 
length of the sun^s semidiameter of the orbit of the earth, that 
is; within 440,000 miles; and he remarks, *'had the earth 
been then in that part of its orbit nearest- that node of the com- 
et, their mutual gravitation ^ust have caused a change in the 
plane of the earw's orbit and in the length of our year ; and 
if so large a body with so rapid a motion were to strike the 
earth, a thing by no means impossible, the shock might re- 
duce this beautiful frame to its original chaos.!* Modern ob- 
servations, however, render such deducuons somewhat im- 
probable. The period of this^ comet is supposed, to be about 
676 years. It is conjectured that it is the same comet which 
appesi^d ki 1106, in the roign of Henry I., that was seen do- 
rrog tl)e consulate of Lampadius and Orestes, about the year 
6S1, and in the forty-fourth year beforo Chrbt^ in which jmt 
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Jolhis Caesar was mnidered. Its nucleus was computed to 
be about ten times as large as the moon. Its tail extended 
over a space of seventy degrees in extent! 

This is the comet, to the near approach of which to the 
earth Mr. Whiston attributed the universal deluge in the time 
of Noah. His opinion was, that the earth, passing through 
the atmosphere of the comet, attracted from it a great part of 
the water of the flood ; that the nearness of the comet raised 
a great tide in the subterranean waters ; that this could not be 
done without making fissures or cracks in the outer crust of 
the earth ; that through these fissured the subterraoeoua wa^ 
ters were forced ; that along with the water much slime or 
mud would rise, which, after the subsiding of the water partly 
into the fissures and partly into the lower parts of the earth 
to form the sea, would cover over to a considerable depth tho 
antediluvian earth ; and thus he accounts for trees and bones 
of animals being found at very great depths in the earth. The 
same comet, he supposed, when coming near the earth, after 
being heated to an immense degree in its perihelion, would 
be the instruniental cause of that great catastrophe, the gen- 
eral conflagration. Modem geological researches," however, 
render all such hypotheses utterly untenable. 

2. Another comet which has obtamed a certain ^ogtee of 
celebrity is that which appeared in 1682, and is usually dia^ 
tinguished by the name of HalU^s comet. This comet ap- 
peared with considerable splendour, and exhibited a tail thirty 
d^ees in length. On calculating its elements from its peri- 
helion passage, Dr. Halley was led to conclude that it wat 
identical with the great comets which appeared in 1456, 1631, 
and 1607, whose elements he had also ascertained. The in- 
tervals between these periods being about seventy-five or sev- 
enty-six years, he was led to conclude that thi^ was the period 
of Uie revolution of the comet, and ventured to predict that it 
would again return about the latter part of the year 1758. At 
this was the first comet whose return ha4 been predicted, when 
the time of ita expected appearance approached, astronomer 
became anxious to ascertain whetbeir the attraction of the larger 
planets, Jupiter and Saturn, might not interfere with its or&t- 
aal motion, and prevent it from arriving at its perihelion tO 
Boon as the time predicted. Clairaut, an emraent French 
mathematician, after many intricate and laborious calculations 
in reference to the subject, concluded that the atttsction of 
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Satoro would lengthen the period 100 days, and the tction of 
Japiter 518, making in all 618 days, by which the expected 
return would happen later than if no such influence had taken 
place ; so that, instead of. the period being 74 years, 323 days. 
It qught tp bo 76 years, 211 days^ and as the comet passed 
its perihelion on September 14, 1682, it ought to reach the 
same point on April 13, 1759. These calculations were read 
beford the Academy of Sciences, on the 14th of November, 
1758 ; but Clairaut ffave notice that, being pressed for time, 
he h^ neglected in his calculations small Values, which col- 
lectively might amount to about thirty days in the seventy-six 
years. These predictions were accordingly verified ; for the 
comet appeared about the end of December, 1758, and ar- 
rived at its perihelion on the 13th of March, 1759, only thirty 
days before the time fixed by the calculations 6f Clairaut, who, 
upon repeating the process by which he had arrived at the re- 
sult, reduced this enor to nineteen days. The same comet 
again made its appearance, according to prediction, in 1835, 
of which a particular account will be given in the sequel. 

3. Another remarkable comet made its appearance in 1744, 
which excited a considerable degree of attention. It was first 
seen at Lausanne, in Switzerland, December 13, 1743 ; from 
that period it increased in brightness and magnitude as Tt ap> 
proached nearer the sun. On the evening of January 23, 
1744, it appeared ej^ceedingly bright and distinct, and the 
diameter, of its nucleus was nearly equal to that of Jupiter. 
Its tail then extended above 16 degrees from its body, and 
was supposed to be about 23 millions of miles in length. On 
the lltn of February, the nucleus, which had before been al- 
ways round, appeared oblong in the direction of the tail, and 
aeemed divided into two parts by a black stroke in the mid- 
dle. One of the parts had a sort of beard, brighter than the 
tail ; this beard was surrounded by two unequal dark strokes, 
that separated the beard from the hair of tfie comet : these 
odd phenomena disappeared the nej(t day, and nothing was 
seen but irregular obscure spaces like smoke i^ the middle of 
the tail, and the head resumed its natural form. On the 15th 
of February the tail was divided into two branches, the east- 
ern about 8 degrees long, the western 24. Qn the 23d the 
tail began to be bent. It showed no tail till it was as near the 
sun as the orbit of Mars, and it increased in length as it ap- 
proached xiearer that luminary. At its greatest length it was 
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computed to equal a third part of the distance of' Ibv. ^artlr 
from the sun.* This was one of the most brilliant comet* 
t^at had appeared since that of 1680. Its tail wa8/?isible 
for a long time after its body was hid under the horizon : it» 
extended 20 or 80 degrees above the horizon, two hours be^ 
ibre sunrise. 

4. In the month of June, 1770, Messier discovered a com- 
et, the motions of which appeared to be involved in a consid- 
erable degree of mystery. The comet continued visible for 
a long time. Lezell ascertained, from observation, that it de- 
scribed an ellipse around the sun, of which the greater axis 
was only three times the diameter of the e^h*s orbit, whieh 
corresponds with a revolution of five and a half years. It was 
therefore expected that it would again frequently make its ap- 
pearance ; but it has never since been visible, althooffh it 
made a pretty brilliant appearance in 1770. The National 
Institute of France, not many years ago, requested M. Burck- 
bardt to repeat all the calculations with the utmost care ; and 
the result of his labour has been a convplete confirmation of 
the elements obtained "by Lezell. What has become of this 
comet it is difficult to conjecture. Its aphelion^ or greatest 
distance from the sun, was reckoned to be not far beyond the 
orbit of Jupiter, and that it approached as near to the earth at 
the moon, and ought to have appeared twelve times since the 
year 1770. M. Arago attempts to solve the dtfficoltj by af- 
firming that its orbit was then totally different from that which 
it has since pursued ; that its passage to the point of perih6i> 
lion in 1776, when it was expected, took place by day, and^ 
before the following return; the form of the orbit was so al- 
tered that, had the comet been visible from the earth, it would 
not have been recognised ; that, before 1767, during the wfaolt 
progress of its revolutions, its shortest distance frmn the mm 
was 199,000^000 leagues, and that, aftdr 1779, Nthe minimuni 
distance became 131,000,000 leagues, which was still to« 
far removed for the comet to be perceptible from the earth. 
Sir David Brewster attempts to account for it« disappearance 
by supposing that it must have been attra<ned by one of ths 
planeu whose orbit it crossed, and must have imparted to k 
Its nebulous mass ; and that it is probable th^ comet ptasad 
neu Ceres and Pallas, and impart€«l to theni those^immenae 

* Mcnoirs of the Academy of fideoees for 1744 
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fttmotpheret which distingaish them from all the other planets. 
'Whether any of these opinions be tenable and sufficient to 
#olTe the difficulty, is left entirely with the reader to deter- 
inine. 

• 5. An9ther comet, which has engaged the particular att«ii- 
tion of astronomers during the last twenty yeaiB, is distin- 
guished from all preceding comets by the shortness of its pe- 
riodic, revolution. JC is usually dei^ominated Encke*s comet, 
•o called from Professor Encke, of Berlin, who first ascer- 
tained its periodical return. It was discovered at Marseilles, 
on the 26th November, 18)8, W M. Pons, and its parabolic 
elements were presented to the Board of Longitude, at Paris, 
by M. Bouvard, on the 13th of January, 1819. It was imme- 
diately remarked that the result of Bouvard's ^calculations was 
too similar to the elements of a comet which appeared in 1805, 
not to consider that and the one of 1818 as the same body ; 
and M. Encke soon after established, by incontestable calco- 
ktions, that this cornet took only about 1200 days, or three 
. years and three tenths, to travel through the whole extent of 
its elliptic orbit. This vifas considered as a very extraordi- 
nary result, as an opinion had previously prevailed that the 
pefmi of th^ revolution of a comet must nfcessarily he long. 
It now appears^ that this comet was first seen by Messier and 
Mechain in 1786 ; afterward by Miss Herschel in 1795 ; and 
its subsequent returns were observed by different astronomers 
in 1806 and 1819, all of whoA, at those periods, supposed 
that the four comets were four different bodies The elements 
6f (this comet, and the short period of its revolution, are now 
inconcrovertibly established ; for its reappearance in the south- 
ern hemisphere in June, 1822, took place very^ nearly in the 
positions previously calculated^ The agreement was not less 
remarkable in 1825 ; and in 1828, the third period of its sn- 
nooDoed return, it occupied the places assi^ed to it bv Encke 
the year preceding. It likewise Appeared in 1832, 1835, and 
1838. 

This comet is very small ; its light is feeble ; it has no 
tail i - itds invisible to the naked eye, except in very favoorable 
circuB^tances, but may be seen with a small magnifying 
power. It revolvQs in an elliptical orbit of consideiible ec- 
centricity, -having anjndination to the plane of the ecliptic 
of 13^ degrees. On comparing the intervals between tlie 
successive perih^Uon passages (S" this comet, a singular hcH 
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has been eliciUd, namely, that its periods are Gontinnallj di^ 
minishiug, and its mean distance from th^ eon shortening by 
slow but regular degrees. This is supposed by M. Encke to 
be produced by a resistance experienced by the comet from a 
very rare ethereal medium pervading the regions through 
"which it moves ; since isuch resistance, by diminishing also 
its actual velocity, would diminish also its centrifugal force, 
ajid thus give the son more power ever it to draw it nearer. ' 
It is therefore the opinion of Sir J. Herschel, that **H will 
probably fall ultimately into the sun, should it not first be dis- 
sipated altogether, a thing no way improbable, when the light- 
ness of its materials is considered, ind which seems author* . 
ized by the observed fact of its having been less and less con- 
spicuous at each reappearance." The acceleration of this 
comet is about two days in each revolution ; and the frequent 
opportunities of observation which will occur, in consequence 
of the shortness of its period, may lead to new and intereating 
conclusions in relation to the nature of these bodies. 

6. Besides the above, another periodical comet hat lately 
been discovered, which is distinguished by the name of Btda't^ 
and sometimes GambarVs comet. This comet was perceived; 
at Johanisbeig, on the 27th Feb., 1836, by M. Biela ; and bf 
M. Gambart, at Marseilles, ten days afterward. Gambart, 
without delay, calculated its parabolic elements from his own 
observations, and by inspecting a general table of comets,^ be 
recognised that it was not its tirst appearance, but that it had 
been already observed, in 1769 and 1795. Messrs. Clausen 
and Gambart undertook the computation of the comet's revo* 
lution, and found, each of them nearly at the same time, that 
the new comet made its entire revolution round the sun in a 
period of about seven years. It was afterward found, mors 
accurately, to be 2460 days, or neariy 6| years. M. Damoi- 
seau calculated the perturbations of this* comet, and predicted 
that it would cross the plane of the earth's orbit on the ft9th 
of October, 1833, a iittle before mtdnighi^ at a point about 
18,480 miles within the orbit of the earth. Accoiiting^o this ^ 
(vediction, the comet actually made its appearance lo 1833| 
about the time now specified. Its next appearai^e .wit cal- 
culated to happen in 1839 ; and it was reckoned that it wouM 
arrive at its perihelion on the 23d July of that year. - ' 

The predicted appearance of this comet in 1832 teemi to 
baTe produced conaidaiable alarm, partieultrl^ in Fiance^ 
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Som* Gftrmaii joarnftlisto predicted that it would cnes ibm 
f«rth*8 6rbit near the poiot at which the earth wo^ili be at the 
time, and cause the destruction of our glo()e. Such was the 
degree of jdarn^ eicited on this occasion, that M. G **;**, a 
professor in Paris, put the (question to the Academy of Sci- 
ences, whether it did not insider itself bound in duty to re- 
^te, as speedily as possible, this, assertion. V Popular ter^ 
tors," he obsenred, ** are productive of serious consequences, 
^yeral member^ of the Academy may^still remember the ac- 
cidents and disorders which followed a similar threat, impra- 
dentlj communicated ^to the Academy by M. de Lalande, in 
May*, 1773. Persons of weak minds died of fright, and wom- 
en miscaided. There were not wanting people who knew 
too well the art <ai turning to their advantage the alarm in- 
spired by the approaching comet, zxiA flaca in paradise were 
9old a| a very kigh rate. The announcement ot the comet of 
183^ may. produce similar effects, unless the authority pf the 
Academy apply a prompt remedy ; and this salutary interven- 
tion is at this moment implored by many benevolent persons." 
It waa/supposed by some, that if any disturbing cause should 
delay the arrival of^ the comet for s^me months, the earth 
most pass directly. through its head. 

. In order to dispel such fears, and to illustrate the nature of 
these bodies, M. Arago published an excellent. and popular 
keatise on cometa in the ^* Annuaire** of 1832. He showed 
lliat t^e result o( the calculation was, that the passage of the 
comet ought to proceed a Utile within mir orbits and at a dis- 
tabce from thatcnrve,^ which is equal to /our terrestrial radii 
mui two thirds^ or about 37,000 miles ; that on the 29th Oc- 
tober, 1832, A portion of the earth's orbit might be included 
within the nebulosity of the comet ; but that the earth would 
not arrive at the same point of its orbit tiU the morning of th^ 
iOth November, tir more than ^inonth afterward ; and, con- 
eequently, that the earth Avould be more than twenty millions 
ef French ieagyos (or . fifty millions of British miles) distant 
from the comet He adds, that **if the cQu^et,. instea4 of 
^tossing the plane of the ecliptic on , the 29th October, had not 
arrived there till the morning of the 30^h November, it would 
Ittve undoubtedly mingled its atmosphere with oum» and per* 
naps even have struck us !" The earth is considered in more 
dan^, if danger there be, from thia comet and that of Encke 
than from any oihefe. £ncke's comet crosses the orbit of the 
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eartb tizty times in Um course^of a ceqtuz^ and there is Cer- 
tainly a possibility that it iuight come into collision with the 
earth, but the probability of its doing so is very small; and, 
besides, this comet and that of Gambart are so extremely rare, 
that lilU^ danger is to be apprehended, even although a con- 
tact were to take place. Gambart's is a small, insignificant 
comet, without a tail, or any appearance whatever of a solid 
nucleus, and is not distinguishable by the naked eye. j 

7. 2'ke cpnut qf 1807. — This was the first comet on which 
I had an opportunity of m^ng obseryations. My first obser- 
vation was on the evening of October the 8th, 1807, a little 
after sunset, when it appeared in a northwesterly direction, not 
far distant from Arcturus, which was then only a little above 
the horizon. To the najied eye it appeared somewhat like a 
dim nebulous star of the second; magnitude, with a beam of 
light on one side of it. Through a telescope, its tail presentc|d 
a pretty brilliant appearance, and occupied a space of consid- 
erable more than a degree in length. The coma seemed to 
have a roundish appearance, and appeared more indistinct as 
the magnifying power was increased^ When viewed with an 
achromatic telescope of thirty-one inches focal distance,, and 
a power of thirty, it presented a very distinct and beautiful 
appearance, and ihe nacleus, coma, and tail nearly filled the 
^eld of view. When a power of sixty was applied, it was 
much more indistinct than with the former power, and in all, 
the subsequent observations the lower power was generally 
preferred. In the ci^urse of five or six weeks, or about the 
middle of November, it disappeared to the naked eye. I 
traced it with the telescope, as oftepd as the weather WiOuld 
permit, for two or three months after it had become invisibly 
to the unassisted sight, and found that its apparent motion 
was pretty rapid, and towards the northeast. About the mid- 
dle of January, 1808, at eleven P.M.^ it appeared in a direc- 
tion northeast by north ; and at this time it appeared through 
the telescope like a small nebulous star, or .like thpse species 
of comets called bearded comets, having no trace of anything 
similar, to a taiL Tb& last time I saw it- was about the end of 
January, when it was still distinctly visible, like a nebulous 
star; but cloudy weather for nearly a fortnight prevented any 
farther observations, and I saw it no mo;ei On the eveniiig 
in which I had the last {)eep of it, I detected another eomet 
within eight or ten degrees of it, whixh appeared like a star of 
Ff 
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thei third magnitade, and exhibited a pretty brilliant appear- 
ance through thd telescope. It had no udl, like the former 
comet, but appeared surrounded with radiant hairs like the 
glory which painters represent around th6 head of our Sayiour. 
It continued visible for several weeks ; but I have not seen 
any particular notices of this second comet, or any special ob- 
servations on it, which have been recorded by astronomers. 

This comet appears to have been first noticed by Herschel 
and Schroeter about the 4th of October, 1807, who continued 
their observations upon it for several months. According to 
Schroeter's observations and estimates, the diameter of the 
nucleus of this comet was about 4600 miles, or nearly the 
size of the planet Mars, and appeared to be of considerable 
density ; th6 diameter of its coma 120,000 miles, but liable, 
at diffi^rent times, to Variaticins of increase and d^rease ; and 
its rate of motion, at certain periods, 1,333,380 miles a day, 
or 55,557 miles an hour. Its tail was divided in a very un- 
usual manner into two separate branches ; the north side con- 
tinued much brighter and better defined than the other, and 
was also invariably convex, while the other side was concave. 
But what was deemed most remarkable was the variation in 
length and the coruscations of the tail. Something like co- 
ruscation hfi^d been observed by th^ naked eye in the case of 
preceding comets, and such phenomena appear to have been 
confirmed by the observations of Schroeter. In less than one 
secQftd, streamers shot forth to two and a half degrees in 
length ; they as rapidly disappeared and issued out again, 
sometimes in portions, and interrupted like our northern lights. 
Afterward the tail varied both in length aild breadth, and in 
some of the observations the streamers shot from the whole 
expanded end of the tail, sometimes here, sometimes there, in 
an instant, two and a half degrees long, so that within a single 
second they must have shot out a distance of 4,600,000 miles. 
Their light was also sometimes whiter arid clearer at the end 
than at the base, as is occasionally seen in the northern lights. 
Some have objected to the extreme rapiditjr of the streamers 
as here Mated, but the fact of coruscations having been seen 
appears to be confirmed bv the observations of this celebrated 
* and accurate observer, llie observations of Herschel on this 
comet differ in some respects fi^m those of Schroeter, par- 
ticularly in the estimate he makes of the size of the nucleus, 
which he reckons to be considerably smaller than what has 
been stated above. 

Digitized by CjOOQIC 



Digitized by CjOOQIC 



340 



DIFFERENT VIEWS OF COMETS. 




Digitized by CjOOQIC 



THE COXBT OF 1811. 341 

Fig. 78 is a view of thit comet, as seen on the -n%ht of 
October 2^st by Schroeter. Fig. 79 is a view of the same 
cOmet, as secD by Bessel, October 224, at eight in the evemng ; 
both which exhibit its divided tail. 

8. The most remarkable comet which has appeared Id 
modem times, since that of 1680, was the tcfmet of. 1811. 
About the beginning of September in that year, about eight 
or nine in the evening, as I was taking a random sweep wiUi 
ray telescope over the northwestern quarter of the heavens, an 
uncQmmon object appeared to pass rapidly across the field of 
view^ which, on examination, appeared to be a splendid comet. 
Not having heard of the appearance of any ^nch body at that 
time, I was led to imiagine that I had fortunately got the first 
peep of this illustrious stranger ; but I afterWaird learned fbom 
the public prints that it had been sepn a day or two before l^ 
Mr. Veitch, in the neighbourhood of Kolso, who appears 
to have been the first that observed - it in Britain. This 
comet appeared with peculiar splendour, and was visible, even 
to the naked eye, for more than three months in succession, 
and excited universal attention. It afforded to astronomeips 
more opportunities for observation of its physical aspect and 
constitution, and for determining the elements of its orbit, 
than almost any other comet that had previously appeared. 
The two celebrated (^servers, Herschel and Schroeter, made 
numerous and very particular observations on the phenomena 
and motions of this comet, which were continued every clear 
evening for the space of nearly five months. Some of these 
observations, along with the remarks and deductions connected 
with them, are extremely interesting to the ^astronomical ob- 
server; but my limits will permit only a statement of the 
general results. 

Some of the results deduced by Schroeter are the following : 
That the central gbbe of light, or what be calls the nucleus, 
was 50,000 miles in diameter, ot nearly six and a half times 
the diameter of the earth, which he deduced from the mean of 
twenty-seven measurements, which gave Y ^^* ^^ ^^^ mean 
angular diameter of the body ; that this neat body was iu all 
probability chiefly fluid, though its centrtd parts inight consist 
of denser substances ; and that there was reason to believe 
that it shone with its own native light. The coma was ex- 
tremely rarefied in comparison with the nucleus, resembling 
a very faint whitish light, scattered in separate portions. It 
Ff8 
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was divided into two; one immediately encoropasting the 
nucleus, the other of a more faint and grayish light, sweeping 
round it at a distance,, and iorming the double tail which the 
comet presented. The treunt or head oet7, as he terms it, 
twept round the nucleus at a distance equal to its breadth, 
and appeared as unconnected as the ring of Saturn with its 
body, and which sometimea appeared darker than the open sky. 
The diameter of this exterior part of the head was 34' 15'', or 
about 947,000 miles, which is larger than the diameter of the 
sun, and which he thinks must have formed a hollow cone 
around the nucleus, and which he thought indicated a force of 
a repulsive nature residing in the nucleus. Between the 4th 
and 6th of December a great revolution took place ; the rare- 
fied nebulous matter, which had for three months been so 
onosuaHy repelled from the nucleus on every side, to a dis- 
tance of ^bout one fifth of the diameter of the head, or 190,000 
miles, was again attracted to it, affording an incontrovertible 
proof of physical action upon a great scale, arising, doubtless 
from the same causes which produM the other phenomena of 
nature. The double tail of this comet was exceeding faint 
compared with the nucleus and coma. On the 23d of October, 
it extended fully eighteen degrees, notwithstanding its oblique 
position, the angle at the sun heing then 61° 23' ; at the earth, 
69° ; and at the coinet, 49° 37'. ilad it been viewed at right 
angles, it would have subtended an angle of 36° 36', equiva- 
lent to more than 60,000,000 of miles, which is more than 
half the distance from the earth to the sun. Coruscations^ 
similar to those which appeared in the tail of the comet of 1807, 
were likewise perceived, particularly on October the 1 6th, when 
tk small tail instantaneously appeared^ then vanished, and re- 
appeared, which was in length equal to three times the di- 
ameter x>f the comet^s head, or 2,373,000 miles. Other dis- 
plays of the same kind took place on the 7th of November and 
the 18th of December. These facts, of the ideality of which 
Schroeter entertained not the least doubt, must be considered 
as very curious and extraordinary phenomena.* 

* Having referred, on various oceitsions, to the observations oT that 
indefatigable astronomer, Schroeter^ of Ulientbal, it may uot be unin- 
teresiing to soom readers to insert the account of the losses hb sustaiaed 
by the burning and plunder of his observatory, as expressed ia his own 
pathetic language : 

*' At length, aOer the most touching afflictions of mortality, I once in«rs 
awoke in my temple consecrated to tbesPternal Godbeadj and am agai* 
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Hencliers obtervations nearly agree with tl^se of Schroeter, 
eicepting that he estimates the diameter of the nucleus as very 
much smaller than what is stated above. He estimates the 
greatest length of the tail, as seen on the 1 5th of October, to 
have been 100)000,000, or a hundred millions of miles, which 
consequently extended over a space larger than that which 
intervenes between the earth i&nd the sun ; and its breadth^ as 
deduced from x\ke observatidns 4>f October the 12th, nearly 
fifteen millions of miles. He calculated its distance, when 
nearest the earth, to be about 113 millions of miles. He con- 
cluded that the solid maUer of the comet was spherical, that , 
it shone in part by its own native light, and that it probably 
had a rotation round its axis. From the most accurate ob- 
servations of the motion of this comet, its period of revolution 
has been calculated to exceed 3000 years. Bessel computes 
it at 3383 years ; and several other astronomers conceive its 
period to be considerably longer, even exceeding 4000 years. 

9^ Reappearance of haUey*8 comet in 1836. — The return 
of this comet was calculated by Messrs. Damoiseau and Pou- 
tecoulant ; the former of whom calculated its return to the 

able, after a total derangement or my aflkirs, toiedit these colleetiona con* 
oeming the great eomefi of 1811. Through the ifioet barbarous fury, hi 
consequence of an equ^ly barbarous decision, the whole innocent soft 
vale 0/ Lilies [the signification of the name Lilienifial, where his Dbs^r* 
vatory was situated] Was burned to the ground, without any previous 
examination. Tltey likewise burned down the royal tfOTemm^nt build* 
ings. I lost my whole moveable property^ and, what was more sensibly 
felt by me, among it, with a consid^nible loss also to the booksiellers 01 
Europe, the sole copy of the whole of my works and writings deposited 
in the goTemment house. Even my observatory, preserved by Provi 
dence firom the fire, was s few days afterward broken into, plundered, 
and shamefully thrown into confusion by demolishing the elocks, break- 
ing off the finders flrorn the instruments, and carryins off the smaller in- 
struments. Previously, hideed, having been removed from my po«t, my 
income had gradually become so very straitened, I was obliged lo forego 
all but the riiost necessary outlays, and to give myself up to a scientific 
slumber. Under the endursnce of these troubles, all my scientific patrons 
and friends will doubtless, as far as possible, excuse me, if, through mel- 
ancholy, and on account of the extraordinary high rate of postage, I have 
been compelled to put out of sight so many.obligations of courtesy ; for 
to the present time everything; is s6^ straitened wUh me, that my obser* 
vatory, from want of time and heavy expenses, is for the most part a 
eonnision. 

** Job. HiBROMVM. Scbrobtbr. 
•« Lmentkal, Jan. 28, 1815.'» 

Schroeter did not loog survive the calamity alluded to above. He died 
on tbe 31Hh of August, 1816, in the 71st year of bis age. 
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perihelioQ on th^4th, and Ihe latter on the 7tli of November, 
1835, and it actually arrived at that point only a few'daya after 
these periods, namely, on the I6ih of November. " It was first 
^een on the Continent in the month of August that year, but 
>does not appear to have been noticed in the northern parts of 
Britain till more than a month afterward: |ts expected re- 
appearance excited universal attention throughout Europe. 
Soon after the middle of September, as I wab taking a sweep 
with' a two-feet telescope over the northeastern quarter of the 
heavens, near the point where I expected its appearance, t 
happened to fix my eye on this long-expected visiter,, which 
appeared very small and obscure. I immediately directed an 
excellent three and a half feet achromatic telescope, with a 
diagonal eyepiece, magnifying about tbirty-foor times, to the 
comet, when it was distinctly seen, and appeared of a consid- 
erable diameter^ but still somewhat hazy and obscure. I af- ^ 
terward applied a power of forty-five, and another of ninety- 
five ; but it was seen most distinctly with the lower power. 
With ninety-five it appeared extremely obscure, and nearly of 
the apparent size of the moon.* There appeared at this time 
nothing like a tail, but the central part was much more lu- 
minous than the other -portions of the comet, and presented 
uomething like the appearance of a star of the third or fourth 
roacnitude surrounded with a haze. In some of the views I 
took of this object, the luminous part or nucleus appeared to 
be considerably nearer one side than another. At this period, 
and for a week or ten days afterward, the comet was altogether 
invisible to the naked eye. Many subsequent observations 
were made, and , published in the provincial newspapers, but 
which my present limits prevent me from inserting. 

After the comet became visible to the naked eye, the tail 
began to appear, an^ increased, in length as it approached its 
perihelion, and its ntmost extent was estimated to be above 
thirty degrees in length. On the 13th of October, according 
to the observations of Arago, a luminous sector was visible in 
its head ; on the di^ following this sector had disappeared, 
and a more brilliant one, and of greater longitudinal extent, 
was formed in anpther place. Tiiis second sector was ob- 

* In viewing comets, telescopes with larfe apertufes and compera- 
tively low mafnifyinit powers should generally be used, as tbe faint light 
emitted by comets, whether it be inherent or reflected, will not permit the 
^M of so high magiiil>ing powers as may be applied to the ])lafiets. 
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tenred en the 17th^ when it appeared less bright ; and on the 
18th its weakness had decidedly increased. The comet was 
concealed till the 21 st, but on that' day three distinct sectOM 
were visible in the nebulosity. On the l^d, aH traces of 
tliese sectors had disappeared ; the nucleus, which had pre- 
viously been brilliant and well-defined, having become' so 
large and diffuse that the observer could scarcely beheve ili 
the reality of such a sudden and important alteration, till he 
satisfied himself th4t the appearance was not Occasidned by 
moisture on the glasses of his instrument. Itr appears, like- 
wise, that one of these luminous fans or sectors was observed 
by Sir J. Herschel, at the Cape of Good Hope, after the comet 
had passed its perihelion^. The nebulosity of this comet ap- 
pears to have increased in magnitude as it approached the sun, 
but its changes were sometimes unaccountably rapid. On one 
occasion it was observed to become obscure and enlarged in 
the course of a few hours, though a little before its nucleus 
was clear and w^ll defined. On the llth of October the 
Rev. T. W. Webb, and two other Observers, observe coru*- 
caiions in the tail. . On that evening, at 7^ 30', the tail was 
very conspicuous, extending between k and 2, Draconis, and 
evidently fluctuated, or rather coruscated, in length, being oc- 
casionally short, and then stretching, in the twinkling of an 
eye, to its full extent, which, was at feadt equal tp ten degrees. 
Its changes were extremely similar to the kindling and fading 
of a very faint streamer of the Ahrora Borealis. 

*' The influence of the ethereal medium on the motion of 
Halley's comet will be known after another revolution^ and 
future astronomers will learn, by the accuracy of its returns, 
whether it has met with any unknown cause of disturbance in 
its distant journey. Undiscovered planets beyond the visible 
boundaiy of our system may change its path and the period 
of its revolution, and thus may indirectly reveal to us their 
existence, and even their physical nature and orbit. The se-^ 
crets of the yet more distant heavens may be disclosed to fu- 
ture generations by comets which penetrate still farther into 
space, such as ihajt of 1763,^ which, if any faith may be placed 
in the computation, goes nearly fdrty-three times farther from 
the tun than Halley's do^s, and shows that the sun's attraction 
is powerful enou^, at the distance of 144,600 millions of 
miles, to recall the comet to its perihelion.* The periods o( 
some comets are said to be many thousand years, and even 
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the avenge time of the rerolution of comets genei^ly is 
about a thousand years ; which proves that the son's gravi* 
tating force extends, very far. La Place estimates' that the 
solar attraction is felt throughout a sphere whose radius ^s a 
hundred millions of times greater than the distance of th^ 
earth from the sun." ** The orbit of Halley's comet is four 
times longer than it is broad ; its length is about 3420 mill- 
ions of miles, about thirty-six times t^ meap distance of the 
earth' from the sun. At its perihelion it comes within fifty- 
seven millions of miles of the sun, and at its aphelion it is 
sixty times more distant. On account of this extensive range, 
it must experience 3600 times more light when nearest to the 
sun than in the most remote point of its orbit. In the sne 
position the sun will seem to b^ fouf times larger than he apr 
pears to us, and at the other he will not be apparently larger 
thanars^."* 

The appearance of this comet, so near tho time predicted 
by astronomers, and in positions so nearly agreeing with those 
which were previously Calculated, is a clear proof of the aston- 
ishing accuracy which has been introduced into- astronomical 
calculations^ and of the soundness of those principles on which 
the astronomy of comets is founded. It hkewise shows th^t 
comets, in general, are petmanent bodies connected with the 
solar system, and thai no very considerable change in their 
constitution takes place while traversing the distant parts of 
their orbits, f . , , 

From the preceding historical sketches and descriptions, the 
reader will learn something of the general phenomena of com- 

* Mrs. 8oinerviUe*s ".ConnexfOn of the Physical Sciences;** a work 
which, though wrilten in a popular style, would do honour to the first 
philosophers of Europe. Of this lady's profound maihefnatical work on 
the ** Mechanism oC the Heavens," the Edinburgh Reviewers remark, 
" It is unquestionably one of the most remarkable works that female 
Intellect ever produced ih any agelNr country ; and, with respect to the 
present day, we hazard little in saying, that Mrs. Somcryille is the only 
individual of her sex in the woHd who could have written it." 

t The most particular observations on Halley's comet, durinf its 
appearance in 1835, which i haive seen, are those which were made by 
the Rev. T. W. Webb, of Trietire, near Ross, an account of which, with 
deductions and remarks, was read to the Worcestershire Natural History 
Society. The observationls were made with an excellent achromatic 
telescope by TuUey, of five feet six inches focal length, and 3 and T-IOtha 
inches aperture. Through the kin.dntjss of this gentleman I was favoured 
with a manuscript copy of these observations, and would have availed 
myself of many of his judiclotls remarks had my limits i)ermitted. 
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ets ; and I shall now briefly inqaire into the opinions which 
have been formed respecting the 

PHYSICAL 0ON8TITUTION Or CQMBTS^ 

On this subject our knowledge is very imperfect ; in fact, 
vre may be said to know little or nothing of the phjrsical con- 
struction of those mysterious bodies, or of the nature of the 
substances of which they are composed. In regard to the neb- 
ulosity of comets, where there appears no nucleus, it has been 
conjectured to be composed of something analogous to globu- 
lar masses of vapour, slightly condensed towaras the centre, 
and shining either by inherent light or by the reflected rays of 
the sun. When there is a nucleus in the centre of a comet, it 
seldom happens that the nebulosity extends to it with a grad- 
ually increasing intensity. C)n the contrary, the parts of. the 
nebulosity near the nucleus are but slightly luminous, and 
seem to be extremely rarefied and transparent. At dOme dis- 
tancefrom their centre, their shining quality is suddenly in- 
creased, so that >it looks like a ring of invariable size resting 
in equilibrium around the centre.. Sometimes two, tind even 
three of these concentric rings have been perceived separated 
by intervals ; but what appears to be a ring must in reality be 
a spherical covering, an idea^ of which may be fonned by im- 
agining, in our atmosphere, at three difliurent hcigl\ts, three 
continued layers of clouds entirely covering the globe. The 
matter of the nebulosity is so rare apd trai^sparent that the 
smallest stars may frequently be seen throu^ it. 

As to the nucleiiSf it is generally considered as the solid or 
densest part of the t^omet. The nuclei of comets are some- 
times very similar to the disks of planets, both in form and 
brightness. They are generally small compared with the 
whole size of the comet, but in some cases tney are of con- 
siderable magnitude, as we have already stated in respect to 
the comets of 1807 and 1811. Some suppose that the nuclei 
of comets are transparent, as well aa their nebulosities, and 
allege as a proof that stars have been seen through a nucle- 
us. Thus, Montaigne is said to have seen a star of the sixth 
magnitude through the nucleus of a small comet, and Olbers 
saw a star of the seventh magnitude, although it was covered 
by a comet, and without its light being rendered less power- 
ful ; but the accuracy of such observations has been called in 
question. On the other hand, it has been concluded that the 
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Qticl^a of a comet baa oit several occasions eclipsed a star 
which was in the s^m^ line of yisioo. Messier, when ob- 
serving the small comet of 1774, perceived a star which was 
eclipsed by the opaque boily of a cornet^ or, at least, all the 
circumstances attending it led to thajt conchision. On the 
28th Nov., 1828, at 10»» W P.M., M. Wartmann^ at Geneva, 
perceived a st^r of the eighth magnitude completely eclipsed 
by Encke's coi^et. Comets b&ve likewise been observed to 
transit the disk of the sun^ like dark spots. M. Gambart, of 
Marseilles, calculated that a comet which' be had ol^served 
would pass across the sun on the mbruing of the 18ih No- 
vember, 1826, and both he and M. Flaucerquea were auccesa- 
ful in obtaining a sight of it during its transit. Mr. Capel 
Llofft, on the 6th June, 1818, at 11 AM^, saw a body pasaing- 
ov^r the sun's disk, which appears to have been a comet. It* 
wa? likewise seen pa the same day by Mr. Actoi^ at "2* 30', . 
considerably adv,aAced beyond the point in which it was seen^ 
at 11 A.M., apd its progress over the disk seems to have ex-< 
ceedcd that of Venus in transit These observatiobs seem > 
evidently to indicate that some comets at least have nuclei 
composed of solid and opat^ue materials. From all the obser- 
vations in relation to this point, collect^ by M; Arago, he 
deduces the following cohclusions: L That therie exist some 
comets destitute of the nucleua. 2. Th«t there, are other 
comets, the nuclei vof which are transparent. S. That there 
are also comets w)uch are more brilliant than the planets, the 
nuclei of which are probably solid and opaque. <■ 

In respect to the tailt ot luminous train which generally ac- 
companies cometa, it is found that it js ffeneraUy in Of^jMsi* 
tion to the aUn, ox on the prol(»gation ;of the line which 
would join the son and the nucleus. B)it this is not always 
the case. Sometiines the direction of tbe_ tail haa been: found 
at right angles with tbis line ; and in some extraordinary in- 
stances, the taiU of comets have been observ^ed to point direct- 
ly towards the sqn, This was the case with a comet that 
appeared in 1824, which for about eight days exhibited a lu- 
minous train in opposition to that whi^ assumed the ordinary 
direction. This anomalous tail, according to Olbers, was 7^ 
long, while the other was only 3^^, and it was bright enop»h to 
be seen with an opera- glass. In^eneral, however, it is. found 
that the uil inQl^nep constantly to.Wflrd8 the region la«t quitted 
by the comet, as if, in its progress througb an ethereal medi- 
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um, the matter forming it experienced more resktance than 
that of the nucleu?. The tail is generally enlarged in pro- 
portion to its distance &om the head of the comet, and in cer- 
tain cases it is divided into several branches, as already noti* 
ced of the comet of 1807. Some have supposed tKat the 
divided tail is nothingf more) than a perspective representation 
of the sides of a great hollow cone ; but ther^ are certain 
observations wiiich seem to prove that, in some cases, they 
have a separate existence as independent branches. . The 
most leaUikahh instance^ of a divided tail was in the comet 
of 1744. On the 6th and 7th of March there .were six 
branch^ in the tail, each of them about. 4° in breadth, and 
from 30° to 40° long. Their edges were pretty: well defined 
And tolerably bright ; their middle emitted but a feeble light, 
^nd the intervenmg spaces were as dark as the rest of the fir- 
mament. The tails of comets, as already noticed, sometimes 
cover an immense space in the heavens. ; The comet of 1680 
had a tairwhich extended to 68°, that of 1811 to 23°, and 
that of 1769 to;97° in length ; so that some of these tails 
must have reached from the zenith to the. horizon. The 
length of the tail of the comet of 1680, ^timated in mil6s, 
was 112,750,000; that of 1769, 44,000,000; and that of 
1744, 8,250,000 miles. A body moving at -.the rate of 20 
Doiles every hour would not pass over the space occupied by 
the tail of. the comet of .1680 in le^s than 643 years. It has 
been supposed by some Astronomers that certain changes in 
the appearance of the tails pf comets arise from the rota- 
tion of the cometary body ; as some comets have been suppo- 
sed to rptate about an axis passing through the centre of tho^ 
tail, such as that of 1825, which was cohcluded, from certain 
appearances, to perform its rotation in 20 hours, 30 minutes. 
As to this nature of the immense tails of comets, their ori- 
gin, or the substanceb of which they are comfiosed, we are 
entirely ignorant, and it would be wastmg tifne to enter into 
any speculation on this subject^ as nothing could be presented 
to the view of the reader but vague cobjectures, gratuitous 
hypotheses, and unfounded theoriea. 

HISCBLLAIIB0U8 BBMisKS 0|r OOMBTB. 

1. XVTuther comett aUne with their oum noHoe light, or di- 
rive Mctr light from the oun 1 — Thi* is a qoMtioD about which 
4 
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• 
there have been diflerent opinions, and at the present moment 
it may be considered as still undetermined, though the proba- 
bflitj is, that, in general, they derive their light from the same 
source as the planets. It appears to have been the opinion of 
both Schroeter and Herschel, that the comet of 1811 shone 
by inherent light ; and the rapid variations which have been 
observed in the brightness of the nucleus and the coruscations 
of the tail, are considered by some as inexplica^e on any other 
hypothesis. It is Ukewise sifpposed, that certain phenomena 
which have been observed In the case of ffiiint axid rarefied 
cotne^ tend, to corroborate the same position. For example. 
Sir J. Herschel, on September 23, 1832, saw a smalt group 
of stars of the 16th and 17th magnitude through the com«t of 
Biela. Thoush this croup could have been effaced by t^e 
most trifling fog, yet they were visible through a thickness ot 
more than fiO^OOO miles of cometary matter ; and therefore it 
is supposed scarcely credible that sO transparent a material, 
aflbrding a free passage to the light of such minute stars, could 
be capable of arresting and reflecting to 0» the solar rays. On 
the other hand, it has been objected to this opinion, that com- 
ets have appeared as dark spots on the disk of the son ; that 
(heir light exhibits traces of polarization ; and that they have 
been occasionally observed to exhibit phase*. M. Arago re* 
marks, that ** on the very day that any comet shall appear with 
a distinct phase, all doubts on this subject will have ceased.** 
But it is considered doubtful whether any iecided phase has 
yet been perceived, although some observers were led, from 
certain phenomena, to infer th^t something like a phase was 
presented to their view. It is found that all direct light con- 
stantly divides itself into two points of the same intensity 
when it trave^es a crystal possessing the power, of double re- 
fraction ; reflected light gives, on the contrary, in certain por* 
tions of the crystal through which it is made to pass, two im- 
ages of unequal intensity, provided (he angle of reflection is 
not 90^ ; in other words, 'it is polarized in the act of reflec- 
tion. On this principle M. Arago pointed out a photometri- 
cal method of determining whether comets borrow their light 
from the sun, or are luminous in themselv<te. On the 23d of 
October, 1885, having applied his new apparatus to the obser- 
vation of Halley*8 comet, he immediately saw two images pre- 
senting the compleipentajry colours, one of them red, the other 
green. By tunung the instrument half round, the red image 
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bdcame green, and vice versa. He concluded, therefore, that 
the light of the comet, at least the wHole of it, is no^ com- 
posed of rays possessing the property of direct light, but con- 
sists of that which is polarized or reflected specul^ly ; that 
is, of liffht derived from the sun. These experiments were 
repeated with the same result by three other observers in the 
Observatory of Paris. 

2. It appears to be a remarkable fact in respect to comets, 
that the teal diameter' of the nehulonty increases proportionaity 
as the comet becomes distant from the sun. Hevelius ap- 
pears to have been the first who made this observation ; but it 
seems to have been overlooked, an^ even an opposite position 
maintained. As the tails of comets increase in length as they 
approach their periheliar^o it was generally considered that 
the nebulosities foUoWed the same law ; but the observations 
which have lately been ma4e on Biela's comet have confirmed 
the observations of He^Uus. Oh the 28th of October, 1828, 
this comet was found to be nearly three times farther firom the 
sun than on the 24th of December, or in the proportion of 
1 .46 1 7 to 0. 5419, vet in October its diameter was about twenty- 
six- times greatei^ than in December, or in the proportion of 79.4 
to 3.1 ; that is, its solid contents on the 28th of October were 
16,800 times greater than on the 24th of Decehiber, and the 
smallest size of the comet corresponded to its least distance 
from the sun. M. Valz, of Nismes, and Sir John Herschel 
have attempted to account for this circumstance on veiy dif- 
ferent principles, but neither hypothesis appears to be satis- 
factory. ^ _'■ ' 

s3. Whether a comet may ever come inpontact vfith the earth, 
and produce a concussion f — As comets move in orbits which 
form extremely elongated ellipses ; as they move in all im- 
aginable directions ; as they trayerse almost every part Of the 
solar system in returning from the farthest verge of their ex- 
cursions ; as they penetrate within the interior of the plane- 
tary orbits, evep within the orbit of Mercury, and cross the 
orbits of the earth ^nd the other planets, it is not impossible 
that a comet may come in contact with our globe. An appre^ 
hension of sucli ah event produced a considerable degree of 
alarm on the Continent at different periods, particularly in 
1773 and 1832, as formerly stated. IBut when we consider 
the immense cubical space^ Occupied by the planetary system 
in yrhith the comets move, and compare it with the small ca- 
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ptcities of these bodies ; and when we take into view ceitmin 
mathematical calculations in reference to th^ subject, the prob- 
ability of a shock from a comet is extremely small. ** Lei us 
suppose/* says Arago, ** a comet of which we only know that 
at ita perihelion it is nearer the sun than we are, and that its 
diameter is one fourth of that of the earth, the calculation of 
probabilities shows that of ^1,000,000 of chances there is 
only one unfavourable, there exists bat one which can produce 
a collision between the two bodies. As for the nebulosity^ in 
its most general dimensions, the unfavourable chances win be 
frpm tin to twenty in the same number of two hundred and 
eighty-one millions. Admitting, then, for a moment, that the 
comets which may strike the earth with their nuclei would an- 
nihilate the whole, human race, then the danger of death to 
each individual, resulting from the appearance of an unknown 
comet, would be exactly ^qual to the risk he would run, if in 
an urn theve was only one single white ball of a total number 
of 281,600,000 balls,* and that his condeomation to death would 
be the inevitable consequence of the white l^all being produced 
at the first drawing." 

When we consraer that a Wise and Almighty Ruler super- 
intends and directs the movements of all the great^ bodies in 
the universe, and th^ erratic motions of comets among the 
rest ; and that ho event can befall our world Without his sov- 
ereign permission and appointment, we may repose ourselves 
in perfect security that no catastrophe from the impulse of 
celestial agents shall ever take place but in unison with his 
win, and mr the accomplishment of the plans of his universal 
providence. At the same time, the^ possibility of a shock 
froiA a large comet shows us that this earth and all its inhabi- 
tants are dependant for their present eiistence-^nd comforts 
on the will of an Almighty Agent,** in whom we liv^, and 
move, and have our being ;" and that, were it conformable to 
his all-wise and eternal designs, he could easily disarrange 
the structure of our globe, and reduce its inhabitants either to 
misery or to complete destruction ; and that, too, without al- 
tering a single physical law whidh now operates throughout 
the universe. 

If we recognise the Scriptures as a revelation from God, 
we may rest assured that no danger from such a cause can 
happen to ' our world for ages yet to come ; for there are 
many important predictions contained in revelation which 
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have not yet received their accomplishment, and must be fill- 
filled before any fatal catastrophe can happen to our globe. 
I^ is predicted that the Jews sna)l be brought into the Chris- 
tian church ** with' the fulness of the Gentiles ;" that ** the 
idols of the nations shall be abolished ;" that ** wars shall 
cease to the ends of the ear1;h ;" that the icingdom of Messiah 
shall extend over all nations ; that "the knowledge of Jeho- 
vah shall cover the earth, 9nd that all shall know him from 
the least to the greatest;" that'" (he earth shall yield its in- 
crease," and its desolate wastes be cultivated and inhabited ; 
that moral order shall prevail, and ** righteousness and praise 
spring forth before all the nations ;" and that this happy em 
bf the world shall continue durinjg 'a lapse of ages. These 
events have not yet been aocomphshed, ihough at the present 
moment\they appear either in a state of commencement qi of 
progression ; but they cannot be supposed to be fully realized 
till after a lapse of centuries. The believer in Divine reve- ' 
lation, therefore, has ihe fullest assurance that, whatever di- 
rections comets may take in their motions towards the cen- 
tre of our systeo^, none of them shall be permitted to fmpinge 
upon our globe, or to effect its destruction, for at least a thou- 
sand years to coihe, or till the above and other predictions be 
completely accomplished. 

4. Another question occurs on this subject, namely, tohetker 
cny comets have everifkUen into the sun ?— 4t was the opinion 
of Sir Isaac Newton, that one purpose for which comets are 
destined is to recruit the sun with fresh fuel, and lepair the 
great consumption^ of his light by the streams continually ; 
emitted every way from that luminary ;. and that such comets 
as come very near the sun in their perihelions meet every 
time with so much resistance from his atmosphere, as to abate 
their projectile force ; by the constant diminution of which, 
the centripetal power, or gravitation towards the sun, would 
be so increased as to make them fall into his body* On a 
similar principle^ Araeo supposes that the comet of .1680>, 
which approached so near the body of the suh, must have 
passed nearer to his surface at that time than at its precedinjBf 
apofuritions ; that the decrease in the dimensions of the orbit 
wm continue on each succeeding return to^its point of peri- 
helion ; and that *' it will terminate i^ cwreer by falling upon 
the sun.*' But heyacknowledgeethat, ** from our ignorance of 
the densities of the various strata of the son's atmosphere, of 
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that ot the comet of 1680, and of the time of its reYoIution, 
it will be impossible to calculate afler how many ages tbfis ex- 
traordinary event is to happen ;" and he likewise admits that 
** the annals of astronomy do not afford any reason to suppose 
^ previous ocpurrences of suc^ an event since the origin of 
historical ^ord ;*' so that we hay^ no direct evidence that 
such an event has ever taken place, or that it ever will. We 
know too little of the physical constitution of the sun, atod of 
the nature of comets, to be able to assert that the falling of a 
copiet into the sun would actually recruit the luminous matter 
pf which his outer surface is composed ; for we have^ reason 
to believe that there is little or qo analogy between the mode 
in which we suppW.ovur firea^ by means of fagots, and that by 
which the solar light is recruited and preserved in its pristine 
vigour ; and besides, it if found that bodies, particularly in 
certain electric states, may be rendered luminous without the 
addition of any extraneq,us body to their substances.^ 

ON THB INFLUENCE 0^ COMETS ON THE KAK^fH. 

In former times, the appearance of comets was supposed 
40 be the forerunner of wars, revolutions, famine, pestilence, 
the deaths of great men, earthquakes, inundations, and other 
calamities. When .the ^endid comet of 1456 appeared 
(supposed to be the same as Halley^s comet), its tail extended 
-at one time over more than 6Q degrees. Three days bef<H« 
its perihelion, its nucleus was as bright as a fixed star, its tail 
of the colour of gold, and it appears to have exhibited corus- 
cations. Pope Calixtus, believing it to be at once the sign 
and instroment of Divine wrath, was so frightened at its apt 
pearance that he ordered public prayera to be offered np iii 
every town, and the bells to b^ tolled at the noon of each day, 
tp warn the people to supplicate the mercy of Heaven. He 
at the same time excon^nunicated both the comet and the 
Turks, whose arms had lately proved victorious against the 
Ghristiabs, and established the custom, which stiTI exists in 
Catholic countries, of ringing the church bell^ at noon. In 
modem times, certain natur&l effects have likewise >een at- 
tributed to the influence of comets ; such as tempests, hiirri- 
. canes, volcanic eruptions, cold or hot seasons, overflowings of 
rivers, f^c^gs, dense clouds of flies or locusts, the plague, the 
dysenterv, the cholera, and Other disorders. 

Mf. 't. Foriter, a respectable writer on natural science. 
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•ulhor of ** Researches about Atmospherical Phenomena,^ 
itc.t published in 1829 a work on the " Atmospherical Causes 
of Epidemic Diseases/* in which he maintains that the most 
unhealthy periods are those during which some great comet 
has been seen ; that the appearance of these bodies has been 
accompanied by earthqual^es, eruptions of volcanoes, and at- 
mospheric, commotions ; and that no cbmet has been seen 
daring seasons of healthiness. For example, in the year 1665, 
a comet made its appearance, and soon after its disappearance 
the city o]f London was ravaged by the plague. In 1680 one 
of the most splendid comets which have been observed in 
modem times made its appearance. The atmospheric effect 
produced by its influence, according to Mr. Forster, was '*a 
cold winter, followed by a dry and hpt summer," and ** me- 
teors in Germany,'* As the influence of comets on our globe 
and its atmosphere. (if such an influence exist) naust have a 
respect to the whole earthi and not merely to any particular 
portion of it,^ we might ask, jn reference to the first example, 
why did not the comet of L665 produce a smilar effect in 
Amsterdam, Vienna, Paris, and Madrid, and in the principal 
cities of Asia, Africa, and Americar? But of such effects we 
neyerhad the least intimation. In respect to the second ex- 
ample, we are warranted to inquire whether the cold winter 
was followed by a hot summer in every other climate of the 
earth 1 whether meteors were aa common in other countries 
as in Germany 1 and whether the comet produced opposite ef- 
fects, at one time congealing the |m>oIs and rivers, and at 
another scorching the earth with heatt If such questions 
emnnot be satisfactorily answered, we aire not warranted in 
attributing such effects to the influence of comets. 
. We err egregiously in this as well as in many other re* 
meets, when we infer, from two contemporaneous events, 
thtt the one is either the sign or the cause of the other. It is on 
ft principle of this kind that some persons are led to attribute 
the events tp which we have alluded to the influence of com- 
ets. Because an inundation, a war, a political conVulsion,,or 
a volcanic eruption has taken place at the time of the approach 
of a comet to this part of our 8yste.mt therefore they conclude 
that there must be a certain connexion between such events, 
end that the one is the causo-iMid the other the efl!ect ; while 
the two events, 4n point offset, may not have the slightest re- 
lation to each other, except their casual occurrence ^t the 
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same period. We might, on the same groandst infer that the 
rising of the star Sirius along with the sun^ which announced 
to the Egyptians the rise of the Nile, was the cause of the an- 
nual overflowing of that river. Before we can identify any 
event with the influence of a comol, We must not confine our 
views to an event or two in our immediate neighbourhood, 
but must endeavour to ascertain whether similar events or 
l^enomena have happened'' on every part of the earM'atthe 
same period. As cometa, either large or small, either visible 
to the naked eye or through a telescope, make their appearance 
at an average almost every year) and as epidemics, political 
commotions, earthquakes, hurricanes, and similar events are 
always to be found occurring in some particular portions of 
the globe, we should never l^ ac a loss for a physical cause to 
account for everything that happens here below, if comets are 
to be supposed to have such an influence over terrestrial al^ 
fairs. Whatever takes place in any country of an ilnconunon 
nature might then be attributed to a comet which is either ap- 
proaching the centre of our system or receding from it. 

It is remarkable, th^t the announcement of a comet has gen- 
erally been received with melancholy anticipations, and the 
effects attributed to its influence have'uniformly been of a ca- 
lamitous nature. Bui why should it not be the precursor of 
prosperous events ; of peace, plenty, social tranquillity, and 
genial seasons, as w^ll as of wara, famines, revolutions, cold 
winters, and parched summers ! It seems something like a 
reflection on the general benevolence of the Deity to imagine 
that he has creat^ such a vast number'of bodies, and directed 
their course through every part of the planetary iegiona» 
chiefly for the purpose of ** shaking from their horrid haii^ 
wars, famine, and pestilence ; for, if they produce such effects 
upon the ef rth, we might with equal reasba believe that they 
produce similar effects on the other planets of our system a< 
they pass along in their course towards the sqn ; and this 
would lead us to infer that the inhabitants of alt the planetary 
orbs are liable to the same disasters and calamities as the in- 
habitants of the earth, a position which seems scarcely con- 
sistent with the boundless benevolence of the Divine noind. 

But, although I do not admit the conclusions and the com^ 
etar^ influences to whfch I have alluded, I am far from ae- 
sertmg that comets have no influence whatever over our gkk% 
cat its surrounding atmosphere. The nnivefae is one great 
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whole^ nd all its parts, however remote, must be supposed to 
have a certain relatioo to one another ; and they may produce 
an influence, however small and imperceptible, on each other 
at the greatest distance. The remotest star perceptible to 
the eye may produce a certain physical influence on our 
globe, though so small and insensible as to be beyond the 
umits of the nicest calculation ; and, therefore, comeu which 
sometimes approach pretty near the earth may produce a cer- 
tain sensible effect upon our globe, particularly should a por- 
tion of their immense tails at any time sweep along the higher 
regions of our atmosphere. But what special influence or ef 
fects they may produce on the physical economy of our ter 
restrial system it is impossible for us in the mean time dis- 
tinctly to ascertain, from our ignorance of the constitution of 
those mysterious bodies, and of the substances of which they 
are cou>posed. While too much has doubtless been attributed 
to the influence^f comets, it would be verging to an opposite 
extreme to maintain that they can prodr 'e no effect at all on 
our earth. and atmosphere. We know that certain celestial 
bodies produce a powerful influence on our slobe. The 
moon, in conjunction with the solar influence, rules the ocean 
and perpetuates the regular retu|ns of ebb and flow. . Its light 
not only cheers our Winter nigms, but produces a variety of 
other influences both on the hum^n constitutipn, the atmo- 
sphere, and on the productions of the earth ; and there may be 
n^aiiy effects produced by its agency with which we are as yet 
unacquainted.* The s^ not only diffuses light over every 

* It is stated by Mr. Martin, in Us " Dtecription of the Western Isles * 
ttet ** peat dug in the inereaae of the moon continues moist, and nerer 



bams clear, while the contrary is observed oT that cut in the decrease) 
snd that earthen dikes thtawn up in the laitar season are alone found 
to posses* stability." It is slso staled ju afict,'*tbat if an aniniai flresh 
killed be exposed to thS moon's rays, it will in a few bburs become po> 
trid, while another aninul, only a few feet distant, protected (Vom their 
inflaence, will not be in the least affected ; thst fruits expoeed to mooo- 
ligbt have been known to ripqn much more readily ; that plants bleached 
in the dark recover their colour firom the beams of a Aill moon ; and that 
in South America, trees eat at the nill moon split almost immediately, as 
If torn asunder by great external fbree. Fish are said to be raplitly de- 
composed in the West Indies When talwn by ttkoott\igUi.**'-ffebti'jt MS* 
Treatueon Comets. Unless socb alleged Acts can be di»]iroved, yf 
must admit thai the moon may have a oertain influence in such cases^ 
tlHmKb we may be unable toexplnin the mode by which it is effected. 
In Carne's ** Letters from the Bast," we are told that f the effect of 
noooUgbt on the eyes in Eastern countries is singolarly injorioos. IV 
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region of the earth for;the purpose of Tision, bat rays or < 
nations invisible to oar sight proceed froop his tijAy^ which 
promote evaporation, the growth of vegetables', and the various, 
degrees of teo^ratore which prevail ^hroughou^ the giob«. 
. These emanations are likewise found to produce certain chym- 
ical effects, to dissolve certain combinations of oxygen, aod^ 
to give polarity to the magnetic ne^e ; and iqany other ef- 
fects of which we are ignorant may afterward be foutu! to pro* 
ceed from those invisible irradiations. The largest planets, Ju- 
piter and Saturn, and those which are nearest to us, as Venos. 
and Mars, may likewise produce certain effects on our globe, 
both in virtue of their attractiye^power and of the peculiar 
nature of the reflected rays they transmit toth^ region we 
occupy. 

We cannot therefore but coqclude, that comets may exert 
9, peculiar influence oh our terrestriil system in addition to 
that of -the other celestial bodies, and different from it, partic- 
ularly those whose bulk and masses are considerable, and 
which approach nearest to the earth. Their lights whether, 
native or reflected^ appears to be peculiar, and the margin of 
their immense taila may occasionally graze our atmo^there 
when we are not aware of itj and may produce a pecuUai e^ 
fact different from that produaed by ihe other bodies of ou^- 
system ; but what that special effect is has not hitherto been 
determined ; for the mere coincidence of certain events with 
the appearance of. comets cannot be' supposed' to be o^g to 
their peculiar influence, unless such events are found uni- 
formly to happen on the apparition of a cdmet, and that, too, 
throaffhout a great portion of the earth. This subject is wor- 
thy, of some attention; and perhaps future observers, by mora 
accurate observatiQps than have hitherto been mad^, may 
throw some light on an, inJSuence which, On the one hand, has 
been perhaps too rashly set -aside, and on the other carried to 
a pitcV of extravagance beyond Uie line of sober reason and 
obaervatioQ. 

■atives tell jtm always to eover your eyes wben yoa sl^ep In the optn 
air. The, moon bera rosily slrtkos or silfeets. tbe sight, ^ben yoo stoe^ 
eapoMd to it, maeli mors than iha sua ; a fsct of which 1 hsd a very un- 
ptoatant proof one night, and took care to guard against it afterward. In- 
deed, the sight of a person who should «)eep with his tkce etpomd to tba 
moon at night wonld soon be utterly impaired or destroyed.** This elr- 
enmstanee strikingly illustrates the expression of the Psalmist : "Tba 
sua SbaU not strike or smile tbee by dsy, tier the moon by night.*' 
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Let it not be supposed that, in admitting that comets may 
have an influence on our globe, I mean to give the least coun- 
tenance to foolish superstitions, or to the absurdities of 
astrology, since all that I would be disposed to admit in the 
present case is purely a physiaU influence ; an influence 
which may exist; although we have not yet been able to dis- 
criminate its specific effects. The most eminent philosophers 
h»ve been disposed to admit such an influence. Sir Isaac 
Newton supposed that '* the atmospheres and tails of comets 
may supply the planets with moisture, which is continually 
wasting by the growing of vegetables out of water and turning 
into earth ;" and that from the same source may be dertved 
" the purest part of .pur aii^ which^ is requisite for the e:^istence 
of living beings.** These opinions, indeed, cannot be proved, 
and they are evidently untenable ; but they show that that 
great philosopher admitted the influence of comets* M. 
Aringo, although he scouts the vulgar idea of comets being the 
cause of most calamitous events, yet he admits that ** not only 
cometary matter may fall into our Atmosphere^ but that this 
phenomenon is of a nature to occur frequently, and may possi- 
bly produce those epidemic diseases which nave been ft^ttrib- 
uted to it." , \ ■ ^ 

A variety of questions has been started respecting cometa- 
ry action and influencp, besidea those to whicn we have now 
aUuded. It has been a question whether ifte ought to have 
lecoulrse to the action pf a comet to account for tM rigour of 
the clxnuUe of North America ? It ie found that in the northern 
reeiohs of America, the climate in the same latitude is much 
c<Nder than iniEurope. . To account for this, Dr. Halle^ sup- 
posed t^t a comet had formerly struck the earth obliquely, 
and changed^he position of its axis of ^rotation. In conse* 
queqce of tViat event, the North Pole, which had been origi- 
nally very near to Hudson^s Bay, was changed to a mdre east- 
erly position ; Vut the countries which it abandoned had been 
so long a time and so deeply frozen, that vestiges still remain 
of its ancient poVar rigour, and^ that a long series of years 
would-be required for the solar action to impart to the north- 
ern parts of the new continent the climate of their present 
Sographical position. But we have no proof that a comet 
8 ever struck the earth, or that its coiicussiob would have 
the effect to change the direction of the terrestriaLaxis. Be- 
sidee, it i« well knowxi that the Asiatic coast is equally cold 
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in the same latitudes as the Ajtlantic chores of North Amer- 
ica. 

It has likewise been a subject of inquiry, whether the d$» 
pression of the 9oil of a great part of Asm has been prodi>> 
ced by the shock of a comet 1 and whether Siberia ever expe- 
rienced a svMen change by a similar event 1 This latter in- 
quiry has been suggested bv the circumstance of the bones of 
elephants, rhinoceroses, and other animals peculiar to the tor- 
rid zone, having i)een found imbedded in the strata of that 
country, which ops led to the supposition that Siberia was, at 
some remote penod, comprised within the tropics. But there 
is no proof, nor even probability/ that the action of a comet 
was concerned in either case. It has also been supposed that 
the small, planets, Vesta, Juno, Ceres, and Pallas, the suppo- 
sed fragments of a large planet, may have been broken to pie- 
ces by the shock of a pomet. The circumstance that two of 
these planets, Ceres and Pallas, are encompassed with an at- 
tnosphere of g-reat density and elevation, has been brought for- 
ward as a presumptive proof of th^ reality of such* a coneus- 
sion, and that the cometary atmosphere, not being liable to 
destruction by the percussion, was imparted to these planets. 
But when we consider the very amall density of comets, it 
appears not at all probable that even a direct concussion from 
such a body would have produced such an effect, aUhooeh it 
might have caused a considerable derangement of the physi- 
cal constitution of the planet. Besides, this hypothesis does 
no( account for the remarkable fact that Testa and Juno ex- 
hibit no traces of* an atmosphere which, in consistency with 
the supposition, ought to have been imparted to tbem by the 
cornel, as well as to Ceres and Pallas. On the whole, we 
have no direct or satisfactory proofs that comets bdve ever 
come in direct contact with our globe, or that they have pro- 
duced any considerable derangements throughout the planetary 
/System ; and whatever specific influence they Wy produce on 
our earth and atmosphere must be deducea irom future ob- 
servations. 

ON THE INHABITAtflLITr Of COMBTS, 

Some philosophers have been disp6sed to doubt whether 
the constitution of comets be at all fitted for the abode of 
rational beings, especially when we take into consideration 
the extremes of heat and cold to which they would be sub- 
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jccted in their ^ng and eztensivo career. Mr. Whiston sup- 
nCfsod that oq this account they could not be the abodes st 
happiness, and therefore was led to believe that they were the 
places of punishment for the wicked, who were alternately 
wheeled into regions of intolerable heat, and afterward ex* 
posed to all the rigours of Ihe most intense cold. But when 
we consider the boundless beneficence of the Divine Being, 
and that ** his tender mercies are displayed over all his works, 
we cannot for a moip^nt suppose that 8<^a8t a number of 
these bodies would be created for such an end. The cele- 
brated X<ambert, on the other hand, considers comets as con- 
stituting some of the most splendid regions of the universe, 
and that their inhabitants are permitted to contemplate the 
scene of nature on a scale of grandeur far surpassing that 
which is presented to the population of the planets. 

Many of the comets which exhibit no signs of a nucleus 
appear to be composed of very light, transparent, and gaseous 
substances; and therefore it is not very probable that such 
bodies are inhabited. Comets in this state are supposed by 
some philosophers to be only approaching to a ^tate of con- 
solidation. But as to those which have a Urge and solid 
nucleus, th^rdjippears to be no physical in^wssibuity, nor even 
improbability, of their being .the abodes of sentient and in- 
tellectual beings, as well as /the other moving bodies of our 
system. The extremes of heat and cold to woich comets are 
supposed to be subjected forms the principal aivument against 
the opinion that these bodies are innablted. But, in reply to 
such an objection, it may be stated, that we have no proof that 
heat or cold depend altogether on the distance of a body ijrom 
the sun, but most probably on certain circumstances connected 
with the constitution of me body itself. Besides, it is a fact, 
that in the heating of bodies there is a certain point beyond 
which theiic temperature can never be raised ; as, for instance, 
in the case of water, which cannot be heated beyond the point 
of 2|2° of Fahrenheit's thertnometer ; and,. therefore, the 
surface of a comet may have a certain point beyond which Its 
temperature c^n never be elevated, even at its nearest ap- 
proach to the sun. ** When, by any means,'' says Mr. Milne, 
** tbo density q{ bodies is made to change by a process, 
whether of rarefaction on the one band, or of condensation 
on the other, they are always found to undeijffp. a correspond- 
ing dimiiiutioQ or in9irea8e of teoapeiaturfi. Wheo, therefore. 
Hh 
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in the approach of a comet to the sun, all the parts of its neb* 
ulons envelope and tail, whieh, in the remoter regions of itm 
course, had been gathered close a]bout the head, become ez- 
Mnded and attenuated, a very large proportion of the solar 
neat, which would otherwise have passed into the nixcleos, 
and contributed to raise its temperature to a certain point, is 
carried off by the envelope and tail, in order to preserve an 
equilibrium among the several parts." Mr. Milne proves that, 
if we assume that the nebulous matter is elevatCKl^iibout 30 
times its former height, the diminution of density correspond- 
ing with the increase of volume \^ill amount ta 27,000, and 
that a quantity of caloric will be abstracted corresponding to 
1,215,000^ of Fahrenheit. He further shows that, ** when the 
comiBt retires towards its aphelion, where the hieat of the son 
becomes so much weakened on account of the distance, the 
condeiisation of the nebulous matter forming the tail and en- 
velope serves not only to furnish the Qucleus with continual 
supplies from the heat acquired at the perihelion, but even to 
render the warming influence of the solar rays moch hmhps 
efficacious than ai a less remoti^ part of the comet's orbit."* 

The eztrehies of heat and cold, therefore, in comets may^ 
not be so great as at first view we should he apt to imagine^ 
and their constitution may be such as is not incompatible with 
the idea that they are ii^bited by animated beings. We are 
not, however, to suppose that the constitution of beings like 
man would be adapted to the cireumstances and changes to 
which comets are subjected, nor is such a supposition neces- 
sary in drder to prove their inhabitability. For in the ease of 
all worlds and beings, we must recessarily admit that the 
Creatbr has adapted the constitutio i of the inhabitants to the 
nattire of the habitation. ^We find a striking variety in this 
respect in the constitution of the ^um^ons orders of sentient 
beings that people the' globe on which we live ; and a similar 
variety doubtless exists in the peculiar constitutions of the 
inhabitants of the different planets, and of aU the worlds in 
^e universe. For ' anything we can [trove t& the contrary, 
some of the comets may be the abodes of greater happiness 
than is to be found in our sublunary world, atra may be peopled 
with intelligences of a l^[her order than the race of man. In 
eoose^nenee of the extensive regions through whick thaj 
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move, and the variety of objects which will successively burst 
upon their view, theur prospects of the scenes of the universe 
will be far more diversified and expansive than those of the 
inhabitants of the planets. 

At one period tney will behold the stupendous globe of the 
sun filling a great portion of their celestial hemisphere, and 
be enabled to contemplate the august and splendid operations 
going on upon its surface and in its luminous atmosphere* a 
spectacle of grandeur which must be beyond conception sublime 
and overpowering. At another period they will be enabled to 
survey, at no great distance, the phenomena and economy of 
some of the planetary worlds. The comet of 1744 passed 
within 180 terrestrial diameters, or 1,440,000 miles of the 
earth^s surface, at which time its inhabitants (if any) would 
enjoy an interestmg view of our earth and moon, with their 
diversified motions, and the general aspect of their surfaces. 
The same comet twice traversed the svstem of Jupiter's sat- 
ellites, when the magnificent globe of Jupiter would appear 
at least 300 times lu-ger than the moon appears to ua, and 
when its satellitea would likewise present a very large and 
splendid appearance. From . such a bosition, even with eyes 
toch as ours, assisted^by telescopes, all the diversity of surface 
of this huge globe, as presented in iis diurnal rotation, with 
the changea of its belts, and the peculiar scenery of iu satel* 
Htes, would be distinctly perceived. Above all, the system 
of Saturn will present a most magnificent spectacle to the in- 
habitants of a comet when it passes through the regions in its 
immediate vicinity. Its etpansive rings, filling a considerable 
portion of the visible firmament, their rapid rotation round the 

{ planet, the vast globe of Saturn itself, and the numerous saiel- 
ites which accompany it, in all their different phases and rapid 
motions, will present a scene at once diversified and sublime. 
To the inhabitants of comets, many vast bodies within the 
range of ouir system may be visible, which we have never yet 
discovered, and which may never be perceptible from the 
legion we occupy. Traversing vast regions jof space far be- 
yond the orbit of Uranus, and perhaps approaching to the 
nearest stars, worlds may be presented to. their view of which 
we have no conception, and the planets which revolve anmnd 
other snns may be distinguishable in the remoter parts of toeir 
course. Enjoy ingi such diversified and extensive prospects of 
the operations of Omnipotencei the intellectual l^eings who 
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rende on those bodies will acquire more enansive views than 
the inhabitants of the earth of the vast scene of natare and of 
the perfections of that All-wise and Almighty Being, whose 
power brought into existence, and whose incessant energ^^ 
sustains in being, all the worlds in the universe. 

The number of comets is supposed by sem'G astronomers to 
amount to several millions ; and, if so, they must frequently 
pass near each other in their long eccentric courses, dnd cohse- 
quent|y the beings connected with them will have their prosS- 
pects of other worlds wonderfully diversified and continually 
expanding. It is likewise supposed that comets sometimes ex* 
tend their excursions to other suns. On this point M. Lamben 
has the following remarks : *^-I shall suppose that a globe iu 
our system begins to describe a parabola. If this curve closes 
and returns into itself, the glpbe will remain with us, and ac- 
quire a periodical motion round the sun. If^ on the contrary, 
it extends its lidoits so as to becphie a hyperbola, the ^lobe 
will recede more and more from the sun, and leave us, never 
to' return. Were we to^ursue the fugitive in idea, we should 
see it, perhaps, at the end of some thdusands of years, flit alon^r 
the frontiers of our system and dive into a, neighbouring 
world. The central body of this world would then exercisd 
its attraction over the newv visiter, and give a curvature to his 
orbit. From that moment one of (wo things would happen. 
Either it» path would change into an ellipse, in which cm^ 
its tiravels would be at an end, and it would proceed to make 
regular revolutions round the dominant star of that system ; 
or, perhaps, after passing its perihelion, it would again resume 
iu hyperbolic progress, and, approaching the asymptote, with- 
draw in a straight line, and. proceed to visit other worlds. 
Thus we can conceive comets which, b^ipg attached to no 
particular system, are )n common to all, and ^hich, roaming 
from one world to another, make the tour of .the universe. 1 
ask why, in the infinite variety which the Creator" has intro- 
diiced into his works, such globes should not have a place t 
Their destinatiop tnay embrace the wisest purposes, concern- 
ing which we may be allowed to speculate." 
. This celebrated philosopher concludes his remarks on 
comets wHh'the following reflections, which, although some- 
whai^ fanciful, may not be unworthy of the attention of the 
reader: 

** I love to figure to myself those travelling globes, peopled 
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with astronomers, who are stationed there for the express par- 
pose of contemplating nature on a iarge, as we contemplate it 
on a small scale. Their moveable obsenratory, cruiMng from 
snn to sud, carries them in succession through every different 
point of view, places them in a situation to survey all, to de* 
termine the position and motion of each s.tar» to measure, the 
orbits of the planets and comets which revolve round them, to 
observe how particular are resolved into general laws, in one 
word, to get acquainted with the whole as well as the detail. 
We may suppose that their year is measured by the length of 
their route from one sun to another. Winter falls, in the 
middle of their journey ; each passage of a perihelion isjthe 
return of summer ; each introduciion to a new wojrld is the 
revival of spring ; and' the period of quitting i^ is the begin- 
ning of their autumn^ The. place of their abode is accommo- 
dated to all their distances from the fixed stars, uind. the differ- 
ent degrees of their heat make the fruits and vegetables de- 
signed for their use blossom and ripen. Happy intelligencest 
how excellent piust be the frame of your, nature ! Myriadspf 
ajres piss away with you like so many days with the inhab- 
itants of the eafth. Our largest measurements are your in- 
finitely small quantities ; our millions the elements, of your 
arithmetic ; we breathe but a nforaent.; our Ipt is error and 
death, yours science and immortality^ ' All this is i^eeiable 
.to the analogy of thd worka .of creation. The frame of the 
universe furnishes matter of contemplation as a whole as well 
as in each of its parts. - There is not a point that does not 
merit our observation ; this n>agnificent fabric is portioned out 
in detached parts to created bemgs ; but it is '\n the unity of 
the whole that sovereign perfection. shines ; and can we sup- 
pose that this whole has no observers 1 The imagination, in- 
deed, after so sublime a flight,, may be astonished at its own 
temerity ; but, in short, here the cause is proportioned to the 
effect, and there is nothbg great or small in immensity and 
eternity." 

ON TBI MOnOllS AND OJIBITS OP COMETS. 

When a comet <^mes within the limits of our yiew, its wp- 
parent motion is from east to west, and it generally appears 
to rise and set like most of- the other heavenly bodies. This 
motion, however, like that of the diurnal motion of the sun 
•ad planets, is only appareni, and arises from the rotation of 
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tbe earth upon its aiis. Besides this apparent motioii, it Ima 
a real and proper motion of its own, by. which it is continaallj 
shifting its place in the heavens, in conformity to the natme 
of the orbit in which it moves. ^ The proper course of a 
coinet may be found by observing every night its distances 
from two fixed stars whose longitude^ and latitudes are 
known ; or by finding its altitude when in tho'same azimuth 
with two known fixed stars ; or by noUng four fixed stars in the 
point of intersection of the two lines connecting which the com- 
et is found. If the places of the cofnet, as thus obsjerved every 
night, be marked on the celestial globe, a line drawn through 
them wilt represent the comet's path among the stars ; a great 
circle drawn through three distafit places will nearly show the 
way it hais to go. if it be continued till it intersect the ecliptic* 
it will show nearly the place of the node and the indinatioo of 
the orbit to the ecliptic."* There is, however, a practical di^- 
culty which perplexes the observer in attempting to ascertain 
the true form of a cometary orbit; A comet remains so short 
a time in s|^ht, and describes so small a part of its course 
within our view, that, from observation alone, without the as- 
sistance of hypothesis, we should not be able to -determine 
the nature of its path. The only part of the -course of a comet 
thaC can ever be visible is a portion throughout which tbe 
ellipse, .the parabola, and hyperbola, so closely -resemble each 
other that no observations can be obtained with strffeient ac- 
ctiracy to enable us to distingubh them. The. hypothesis 
most conformsble to analogy is, that the coaict moves in an 
ellipse, having the sun -in one of tbe foci, and that ^be nubus 
veeler from the sun to the comet describee areas proportional 
to the times, according to the law observed by the planeta. If 
it be supposed that the comet describes an ellipse or a pai»bo- 
la, inconforihity.tothe'lawrof Kepler, then from 4hree geocen- 
tric places, known by observation, the orbit may be determined. 
The orbits ef the planetsy although eUiptiodr approach very 
nearly to oircles ; but those ef comets are extremely eccen- 
tric, and fofb very elongated eflipses. The orbit of Halley's 
comet is four times longer than it is broad, and the orbits of 
those comets whose periodical revohitron exceeds a hundred 
or a thousand years must be still more elongated and ec- 
centric. The foUpwing figure represents the orbit of Hal- 

* Dr. O. Gr^inry's "Treatiss m Astronemy* 
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ley's comet nearly in its exact proportions. B^C represents 
tlie length of the ellipsis in which it performs its revolntion ; 
E_ Dy the orbit of the earth, somewhat larger than it oQght to 
be in proportion to the comet*s oibit ; 8^ the sim in one of 
the foci of the ellipse ; iS^., the proportional distance of the 
planet Saturn from the son ; and U^ the proportional distance 
of Uranus. The orbit of this comet extends to nearly double 
the distance of Uranus : / 

. . Fif.S8; . / 



Fig. 83 represents so much of the trajectory of the comet 
of 1680 as it passed throuffh, while visible to the inhabitants' 
of our globe, as delineated in Newton's ** Principia.y It 
shows also the tail as it appeared on the days mentioned in 
the figure. ; Like- that of otbei^ comets, it increased in length 
and brightness aa it came nearer the sun, and grew shorter 
and fainter as it went farther from that luminary and from the 
earth, 'till ^he comet was too distant to be visible. This 
comet was observed in the morning, from November^ 4 to 
November 25, 1680, in its descent towards its perihelion at 
P ; and its positions .on the 17th, i^ist, <snd 25th of that 
month are here exhibited. It appears to have passed its peri- 
helion some time between the 25th of November and the 12tH 
of December. Its positions on the 12^, 21st, and 29th of 
December^, and on the 5ih and 25th of January, 16^1, after 
returning from its perihelion, as seen in the evening, are 
marked in the figure. The orbit of this comet mu«t be ex- 
tremely elongated, as iu return is not expected for more than 
400 years to. come. 

Fig. 84, uken from Arago*s *' Scientific Notices of Com« 
•Is," exhibits a .representation of the orbit of Biels.*s comet, 
with the lelatnre position of th^ orbit of the earth. It i^ws 
both the space and the position it occupies in the solar ays- 
teni| and the points where itf orbit intersects all the planetary 
ertnta thiMgh wliiek fl passes. It Exhibits its course tft its 
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return in N«veaiber« I832»«iid the path it describes till its 
subsequent return in, 1839. From this figure it is seen that 
its perihelion lies between the orbits of the earth and Venus, 
and that its aphelion extends beyond the orbit of Jupiter. It 
would arrive at tl^at point which is most distant from the 
earth in the, sprihjr of 1836, and will probably return to it in 
January, 18^3. The nearest a^^rdach to the earth of this 
comet was 51 nliHions of mites ; its nearest approach to the 
sun, 83 millions ; its mean distance from the sun, oi; hal. 
the longest axis of its orbit, 337 millions ^ and it is 507 mill- 
ions of miles nearer the sun in its perihelion than in its aphe- 
lion. To be able to calculate and predict the future positions 
and appearances of such a body, evinces an accuracy of obser^. 
vation and a degree of perfection of astronomical caUtUus 
which may justly challenge admiration, and which should lead 
those who are unaequdnted With the minutie of astronomy 
to receive with confidence the results which have been dedu- 
ced by ^ose who have devoted themselves to celestial inves- 
tigations. 

SUPPOeSO NXJMBBR OP COMKTS. 

It is laid down as a principle by M. Ijambert, that as the 
world is the expression Of the perfections of God, we must 
believe that all the heavenly bodies are inhabited, and ** that , 
ttnitersal space is replenished with as pian^ glomes om U can 
conjoin," so as to move with freedom and security within the 
circumference of the universe. Hence he infeift that the 
most perfect plan of our system will be thsi into which enters, 
the grea>e^t number of orbits, all separated from one another, 
and whick in no one point intersects the other ; and ihat the 
orbits of comets correspond to this' end better than those of 
the plan^U, as an immenslely greater number of ellintie or 
cometary orbits can be introduced into the system than of 
those which are circulfir. Oh the ground of the number of 
comets which have hitherto been observe^, and on ciJAain 
mathwnatical considerations, he instituted calculations which 
le4 to the conclusion that *♦ at least five hqndred millions' of 
comets'*^ might be coniaifeed vvithin the limits of the solar ^s- 
c tern. On this poin't M. Arago reasons in the following man- 
ner : The number Of comets really known, whose pcrihrfion 
ia less, than the radius of the orbit of Mercury, amounu to 
thirty. This radius, and that of the orbit of Uranus, are in 
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the ratio of 1 to 49^ and the volames of two spheres are to 
each other as the cubes of their radii. If, therefore, we adopt 
the hypothesis of the equal distribution of comets in all the 
regions of our system, and calculate the nui^ber of those lu- 
minaries whose perihelions are included in a sphere whose 
radius is the distance of Uranus from the sun, the following 
proposition would be supplied to us .% As the cube of 1 : to the 
cube of 49 : : so is 30 : to the number of comets sought ; or 
thus, 1 » : 493 : : 30 ; or, 1 : 1 17,649 : : 30 : 3,529,470. Thus, 
within the orbit of Urapus, the solar system should contain 
more than three millions and a half of comets ; or we should 
lather find the double of that the true numbeic» when we con- 
Bidet that in this calculation the term which represents the 
number ot comets contained within the sphere of Mercury is 
certainly much too small, and that it ought to be conceded 
that the light of day, our clouded skies, and a too southerly 
declination, reipoves from our sight not fewer than every al- 
temateone of these bodies. Taling these circumstances into 
consideration, there should, on the si^ne hypothesis, be seven 
.millions of comets. 

The actual number of comets, however, which have been 
observed since the commencement of the Christian era, does 
not amount to above - seven or eight hundred ; but when we 
consider that in the earlier agjes of astronomy, and likewise in 
^ more recent periods before the invention of the 'telescope, only 
targe and conspicuous comets were noticed, and that the 
greater number, in aU probability, had their visible course in 
the sduthem regions of the heavens, and of ]yvhose appearance 
we have no records, it will easily be conceived that their sc- 
tual number must amount to at least many thousands. Since 
particular attention has been directed to the astronomy of 
comets, and since the number of .observers has increased, 
scarcely a year has passed without the observance of one or 
" two of these bodies, and sometimes even two or three have 
appeared at Once. In the year 1S25, no les^ than four com- 
60 made their appearance within the space Of three months. 
The first of these was discovered by M. Gambart, at Mar- 
eeilles, on May 9, in the head of Cassiopeia ; the second, by 
M. Valz, at Nismes, on July 13^ in Taurus ; the third, by M. 
Pono, at Florence, on August 9, in Auriga ; the fourthf or 
£ncke*s comet, about the months of Julv or August. But it 
a evident that multitudes^must escape^ll observation, by lea* 
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Mn of their paths traversing only that portion of the hea^ent 
which is visible in the^ayticne. 

The nuint>er of comeis whose paths have been particHlarly 
observed during their visible coXirse is about 137. Of theee^ 
siz^^hine moved in a direct course, or ^cording to the ordet . 
of the signs, as the planets do, and sizty«eight in a retrograde 
direction. As to, the dislancea of their periheHaiu from the - 
snn und the earth, thirty were found to- have their perifielions 
between the orbit of Mercury and the sun ; forty-four between 
the orbits of Mercury and Venus ; thirty-four between the 
orbits of Venus and the Earth ; twenty- three between^ the 
orbits of the Evtth and Mars ; six between the orbits of 
Mars and Jupiter. Beyond the orbit of Jupiter no comets 
have been perceived; and it is seldotn they can be seen 
beyond the orbit of Mars. As to the inclimtion^of their or^ 
hte, nine comets have been observed whose orbits incUne to 
the ecliptic from 0° to 10'' ; thirteen from 10<^ to 20^ ; tea 
from 1^ to 30^ /seventeen from 30^ to 40<^ ; fourteen froir 
46<* to 60^ ; twfenty-three from fiO* to>60<* ; seventeen from 
W to 70<^ ; nineteen from 70^ to 80^; fifteen from 80° to 
90<^. It appears, then, that these 137 comets had their orbits 
inclined in almost every degree to the ecliptic; and it is 

Eibable thfit this is the case with all the other comets whick 
bnff to the System. 

Although comets generally emit an obscure light, yet some 
have been seen whose splendour was so great as to be visible 
in daylight, even at noon, and while the^ sun was shining in all' 
Ins brightness. Such, it is said, were the comets which apt 
peafed in 1:^02 and 1532, and ihat which appeared a little bo- 
ftre the assassination of Cesar, and which was supposed, af- 
ter that event happened, to have been an omten or prelude of 
his death. It has likewise- been stated, that comets have ap- 
peared of suich a maghitude as to have Eclipsed the sun. 
Seneca relates that such a coincidence happened sixty years . 
before Christ, when, a large comet was aictually observed very 
near the sun.* The same author relates'that a comet which 
appeared in the time of the Emperor Nero was not inferior in 
apparent ma^itudie to the sun hiD)self;-f and the comet 
which Hevelius observed in the year 1052 did not seem to be 
less than the moon, though it wa^ deficient in splendour. 

* sir. J. Herschers Astnmoiny. 
t Dr. O. Gregory^ Astronomy 
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Comets trtvene all puts of the heayens ; and, «s already 
noticed, their orbits have every possible inclination to tl)e 
plane of the ecliptid. They are, however, governed in their 
motions by the same physical laws which regulate the motions 
of the planeu. Their periodical times are to the periodical 
times of the planets in the sesquipHcate ratio of their princi- 
pal axes. Comets, therefore, being for the mosl part beyond 
the planetary regions, and on that account describing orbits 
with miich larger major axes than the planets, revolve more 
slowly. Thus, if the major axis of a comet's orbit be four 
times as lon^ as that of th^ orbit of Uranus, the time of the 
comet's period would be to that of the planet as 8 : 1 ; its 
periodic time would therefore be nearly 672 years ; that is, 
8 X 84 = the period of Uranus s= 672. Although comets 
move with great rapidity when near their perihelion, yet in^the 
remote parts of their course their motion must be proportion- 
ally slow. - ^ 

The motion^ of comets when approaching the sun are in 
certain cases extremely rapid. The comet which was observ- 
ed by tlegiomontanus, in 1^72, was said *to have passed 
through 40 degrees of a great circle in twenty-four hours. 
Brydone, in his " Tour through Sicily," relates that be ob- 
served a comet at Palermo, in June and July, 1770, which 
moved through 50, degrees of a great circle in twenty- four 
hours. At midnight, on the 30th of June, it passed the zen- 
ith of Palermo (latitude 36^ 10'), and the, next day, July 1, 
;at 40 minutes pas| eight P.M^ it passed 4 degrees, to the east 
of the polar star. He remarks that, " supposing it at the dis- 
tance of th(( sun, at this rate of travelling it would ^o round 
the earth's orbit in a week, which makes about 80 millions of 
miles a day ; a motion that vastly surpasses all human comj^r^ 
hensioD. And as this motion continues to be greiitly accel- 
erated, what must it be when the comet approaches still neas- 
er to the body of the sun !" It is prooable, however, that the 
comet was considerably nearer the earth than the distance of 
the sun ; but still the velocity with which it was impelled 
must have been amazingly great. 

Such is a brief summary of the most ifemarkable facts, in- 
teresting to general readers, which have been ascertained in 
K^lation to comets. It is. to he hoped that, in the progress of 
astronomical discovery, some additional light will be thrown 
on the nature and the destination of those mysterious bodies. 
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whose namber appears so fsr to surpass that of the primary 
and secondary planets of our system. It was long ago pre- 
^cted by Seneca, a Roman philosopher who lived in the firs! 
century of the Christian era, ** that the time will come when 
the nature df comets atid their magnitude will be deinonstra' 
ted, and the courses they take so different -from those of tht 
planets ; and that posterity will wonder that the preceding 
affes should be ignorant in matters so plain and easy to be 
known." In order that this prediction may be fully realized, 
it is requisite that we should become acquainted with, all the 
observations th^t have hitherto been made, and the facts in 
relation to these bodies which have been ascertained ; that 
we should compare the various observations with each other, 
and attend to the minutest circumstances and phenomena Con- 
nected with comets ; that numerous observers should be ap- 
pointed to survey different portions of the firmament, both in 
the northern and southern hemispheres, that no «omet that 
«omes within the limits qf our vision may pass unobserved ; 
and that when a comet of a large^ size approaches near the 
centre of our system, every minute particular in reference to 
its motions, and the changes which take place in its nucleus, 
envelope, and tail, be carefully observea and delineated by 
accurate representations. 

Whatever opinions we may a^opt as to the' physical consti- 
tution of comets, we must admit that thiBy serve some grand 
and important purpose in the economy of the universe ; for 
we cannot Suppose that the Almighty has created such an 
immense number of bodies, an<jl set them in rapid^ motion ac* 
eordinsf to establish^ laws, without an end worthy of his per- 
fections, and, on the whole, beneficial to the inhabitants of 
the system throoeh which they move. 

They display the toisdom of their Creatdr in the atratig** 
mentM of their orbits and motions. As we have every reason 
to conclude that it least thousands lof those bodies traverse 
the solar system in all directions, and are ceirtain that their 
orbits are inclined in every possR>le degree to on^ another 
and to the orbit of the earth, so we find that they have been 
so admirably arranged by Divine Intelligence that no one of 
th6m interferes with another, or with the courses of the plan- 
ets, so as to produee concussion or disorder! The orbits of 
some comets, indeed, are found to approach very near, and 
even to cross the orbit of the eanh and the orbits of Mveral 
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of the other planets, and, cobseqaently, there ia a fostUntUy 
that a comet ndght come into coocassion with oar globe ; and 
this consideration shows us tb^t we are. dependant for our 
present security and comforts on the wise arrangements of the 
Almighty, In securing perfect harmony and order amid appa- 
lent danger and coition. But we hi^ve no evidence that 
such, a catastrophe has ever happened, either in Che case of the 
earth or of any of the other planets, or that one comet has 
ever impinged upon another. Believing th^ every object 
and event in the universe is arran^ and directed by an Om- 
nipotent Contriver, we must admit that when the Almighty 
formed the wondrous plan of creation, "fbreseing the end 
^m the beginning,*' he arranged the periods and the velocities 
of comets in suph a manner that, although Occasionally cross- 
ing the planetary orbits, they should not pass these orbits at 
the time when the planets were in their immediate vicinity. 
Atad' should such an event ever 'occur, we may rest assured 
that it is in perfect accordance with the plan' and the will of 
Omnipotence, and that it is, on the whole, subservient to the 
happiness and order of the intelligent universe^ and the ends 
intended by the Divine ffovemment. If there, are thousands, 
and peihaps millions- of comets of all descriptions traversing 
•very part of the planetary regions, in orbits of every degree 
of inclination, of extent, and of eccentricity, we are sure that 
none but a Being of infinite pow^ and intelligence could have 
Itfranged such a vast and complicated system, so as to have 
prevented numerous interferences and disasters, and to make 
the whole move onward for ages in perfect harmony. 

The system of comets likewise presents to us' a displays of 
ike omnipottfice and grandewr of the JDeitu. The number of 
these celestial visiters, the vast magnitude of their tails, en- 
velopes, and nuclei, and the amazing velocity with which they 
wheel their courses through the ethereal regions, exhibit before 
us objects of astonishing grandeur, and evince the almighty 
power of Him who at first impelled them in their rapid career. 
The diameter of the nucleus of the comet of 1807 was estir 
mated by Schipeter at 4600 miles, and that of its coma 120,000 
miles. Besides its principal tail, it shot forth coruscations to 
the extent of four millions, six hundred thousand miles. - The 
IMicleutf of the comet oi 1811 was, according ^ the .same bb* 
server, 50,000 miles in diameter, its coma or onvelope.947,000 

imlea mm! it* tailAKtvain of 4<ght «iTty millions of miles in Icnr^*" 
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or more than half the distance between the earth and the ton. 
Let us conceive such a bod/, like the comet of 1680, traversinff 
the immense spaces of creation with a velocity of ten hundred , 
thousand miles an hour, and drawing after it a luminous train a 
hundred miUions of n4)es in length, approaching at ohe time so 
near the sun that his circumference would appear to fill, the 
ffreater part of the firmament, and then rushing back through 
the depths of immeasurable space thousands of millions of miles 
beyond the orbit of Uranus, and displaying it^ majestic train 
to the other planetary worlds of our system, and w^ have pre^ 
seuted to our mental eye an object of peculiar grandeur and 
magnificence, different from everything; else which the plane- 
tary system exhibits, and which displays in an eminent cleme 
the power and magnificence of the Great Creator. Were 
such a body to sweep along the regions which lie in the im- 
mediate vicinity of our globe, at the distance often or twelve 
thousand nviles, nothing that we have ever beheld or ei^n well 
conceive could be compared to the majestic grandeur of the 
scene, which would overpower the mind with astonishment 
and with terror. On the view of such an object, sweeping 
along with such velocity, we could scarcelx refrain from ex- 
claiming, in the language of inspiration, *'^reat and marvel- 
lo.us are thy works, Lord God Almighty !" What, then, shall 
we think of thousands of such mysterious orbs winging theic 
flight in every direction, in perfect regularity and order, 
through the immensity of space ! Surely these are the won- 
derful works of Ifim who is mighty in operation and perfect 
in knowledge. 

In all the works of the Deity, we must likewise admit that 
his goodness is displayed, although we may not be able to 
trace the mode of its communication ; for we may lay it down 
as an axiom, that wherever wisdom and omnipotence are ex- 
hibited throughout the Divine economy, there is also a displav 
of beneficeiicet which appears to be one prominent design of «U 
' the works of God. Comets have long been considered as ob- 
jects of terror, and as omei^s of impending calamities ; but 
there can be nO question that they are as intimately connected 
with a system of benevolence as are the solar radiations and 
their benign influence on our globe and on the other planets. 
It has been conjectured that comets may supply moisture to 
the other planets, and invigorate the vital principle of our at- 
mosphere ; that tko^ ma J xpcTait tko eun waklt inpati fiael, ajMl 
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tepair the coDsamption of his light ; or that they may he the 
agents for dispersing \he' electric .fluid through the planeturv 
regions; and although there is little probability that sucn 
conjectures are accordant with fact, yet it may be admitted 
that comets may produce a physical influence of a beneficial 
nature throughout the solar system. ' But what I conceive to 
be one of the main designs of the preator in the formation of 
such a vast number of splendid bodies is, that they may serve 
as habitations for myriaos of intellectual beings, to whom the 
Almighty displays his perfections in a peculiar manner, and on 
whom he bestows the ridhes of his beneficence. Whatever 
may be the intention of those comets which are destitute of a 
nucleus, this, in all probability, is the chief design of those 
which are large and which are invested with a solid nucleus ; 
and the same arguments which we formerly brought forwud 
to prove that the planets are inhabited, might be adduced in 
proof of the inhabitability of comets. If this position be ad- 
mitted, then we ought to contemplate the approach of a comet, 
not as an object of terror or a harbinger of evil, but as a splen- 
did world, of a different construction from ours, conveying 
millions of happy beings to survey a new region of the Divine 
empire, to contemplate new scenes of creatme power, and to 
celebrate in loftier strains the wonders of Omnipotence. 
Viewing the comets in this light, what an immense population 
must be contained within the limits of the solar System, which 
gives room for the excursions of such a^vast number of these 
bodies ! and what an incalculable number of beings of all 
ranks must people the wide-extended universe !* ' 

* Ttab-most eoiiq>Iete aecoant of the pbenofnena, Ac, of comets I have 
seen, is a treatise on this subject in maquscripc, by the Rev. Thomas W. 
Webb, of TVeCtrt, near Ross. This treatise coataiiis, 1. A cc^ioos in- 
tradaetion, imbpdying a t ariety of interesting general remarks in relatktn 
jo this subject. S. A narticular aficpnnt of the comet of 1807, acocnrding 
to the observations or3ir William Hersehel. 3. A description of ths 
same comet from the observations of Dr., Johan. Hieron. Scbroeter. 4. 
An account of the grciat comet of 1811, according to the, observations of 
Sir W. HerscheL 5. A particular dtihcription of the phenomena of the 
saoM comet, aecordiQg to the obsSrvations of Schroeter. 0. A deserip* 
tion of the second comet of 1811,, according to the observations of Sir 
W. Hersehel. These observations, particularly those of Schroeter, con« 
tain the most minute descriptions which have hitherto been given of 
tiM phenomena of this class of the celestial bodies; andwHl be fbnnd 
or essential service, not only to aniatenr observers, but to astronomers 
•f every description. Th^ have been extracted and arrangcMl diiel^ 
fhNn the "Philosophical Traosaetions," and the works of Schroeter 
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wMeh WOT« pabUalMd in the Chinnao laagwig*. Ttie 4pp^ndix^ or 
BtcfmA Part, whicli oceopies nearly half the volume, compiiMs a Iaci4 
inyeatigation of the following topics : 1. Compariaun oTobaenrationa. S. 
Examination ofliypotbeaes. S. Nature, light, and aolidky of cornels. 
1 Coloare of comets, ft. Brightness of eometa. 6. Di tided tails of 
eeoMta. 7. Coniscations of comets. 8. Miacellaneoas noticea concern* 
ing remarkable comets, tf. On the influence of comets. 10. Losses to 
•cicnce, containing an a^icount of the disartera which befell Scbroeter, 
Heveiios, Ac. 1 1. Hints to amateur oboenrera. This volume contains 330 
4to pages, beside^ a great number of copious notes, and foriy-six figures of 
the different appearances of eometa. It indicates a very great degree of 
labour and research, which the astronomer alone will.be Ailly able to a]K 
preciate. The author appears to have consulted most of the worka whidi 
nave bten published on the sublet in the English, Latin, French, and 
German languages, besides imbodying a number of original okMervationa 
and remarks. A,nd, what is not among the leaat important featurea of 
the work, the author takes every opportunity of iiRtroducing aoch moral 
reflections aa the subjeet naturally auggeats, and of directing the con> 
l(nnplailona-of hia readera to Him who sits on the throne of the universe. 
The observations of Schroeter contained ih the preceding pages have bees 
extracted fhmi tbia votama. It Is to be hoped that the worthy author, wb^ 
is alfeadv known to a considerable portion of the scientific world by his 
esromumcationa to periodicala and scieiitlflc aaaociationa, will aooo lo- 
aaive encoorageroent to lay thia work before the public. 
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•BMBEAL APPIARANCB OP THE 8TARRT HlATlXS At 
DIPPIRBNT PBRIODI OP TBI TUB. 

Thb following descriptions are intended to point out to 
the voang observer the principil stars ahd constellations in 
the beginning of every alternate month throughout the. year, 
and the particular quarter of the heavens where they may be 
perceived. The time of observation is supposed to be nsfie 
o'dock in the evening, Except on the 1st of July ; buftha 
general aspect of the heavens, and the relative positions of 
the different stars and constellations, will not be materially 
different when viewed an hour hefyte or after the time now 
tpeci&ed. 

Aspect of the Heavens on the let of January , at nine 6* dock 
in the evening. 

At this time the Pleiadesr or Seven Stars, are nearly on 
lim meridian, at an elevation of more than 60 degrees above 
the southern horizon. The bright star Aldebaran, or the 
Buirs Eye, which is of a ruddy hue, appears to the left, in a 
direction nearly east by south, at the disUnce of 14^^ About 
15^ east-northeast of Aldebaran is a bright star of the second 
magnitude, marked Beta, or £1-Nath ; from this star to Zeta^ 
in the tip of the southern horn of the Bull, is about 8^ in a 
southern direction. This sUr forms a right angle with Alde- 
baran and Beta. North of Beta, at the disUnce of 17^, is 
the bright star Capella, in the constellation of Auriga, a stai* 
of the first magmtude, which appears at a high elevation a 
few degrees southeast of the zenith. . In a direction southeast 
of Aldebaran and th& Pleiades is the splendid constellatioB 
of Orion. Bellairix, on the west shoulder of Orion, is about 
16^ southeast of Aldebaran, which is pUced in the middlo 
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of the line wbich connects the Pleiades with Bellatriz ; Haewm 
Jthree objects appearing nearly equidistant in a line N.W. 
and S.E. of ^ch otjier. . Nearly due east from Bellatrix, at 
the distance of 7^^, is Betelguese, a star of the first ma^ 
nitude in the east shoulder of Orion. About 15^ sooth by 
west of Bellatriz Is Riget, a star of the first magnitude in the 
left foot, and 8^^ to the east is Saiphf a star of the third 
magnitude in the right knee of Orion. The.se four stars in 
the form of a paralleTogram, with the three bright equidistant 
stars called the 'Belt^ form the outlines of this constellation. 
There is a small triangle of three small stars in the head of 
Orion which forms a larger triangle with Bellatrix and Betel- 
guese, the two in his shoulders. {See fig. of Orion, p. 50, 
•ad Plate I.) 

Northeast 6f Betelguese, ni the distance of 14^, is the ster 
4}hetuLf or y Geminomm, the principal star in the feet of the 
Twins ; and about 20^ N.E., nearly in the same right line from 
Betelguese, are Castor and Pollux, Castor being the upper- 
most and the brightestj-at the distance of only ^ from PoU 
hlz. These and the other stars which lie MljacenI to them 
ibrm Uie constellation Gemini, one of the signs of the Zodiac. 
The small atars immediately to the east of Gemini are in the 
constellation Cancer^ another zodiacal constellation throudi 
which the sun passes in July and August. In this const3* 
lation is a nebulous cluster of very small stars, called Pra- 
sepi, which may be distinguished as a faint cloudy speck by 
tbe naked eye. (See page 162.) 

' Immediately below Orion are the eoosteUations of Lepu»t 
or the Hare, and Noah's Dove, which are very near the non- 
son. South by east of Orion is Ccftw Major^ or the Greats 
Dog, which is distinguished by iu principal star SiHut, the 
bri^test fixed star in the heavens. It is nearly straight south 
of Alhena, in the feet of the Twins, at 35^ distant, and south 
by east of Betelguese at the distance of 27^. A line drawn 
through the three stars in the belt of Orion, and prolodgecL 
meets Sirius at the distance of 23^. About 5i^ west of Sir* 
ius is iftream, of the second magnitude, in the foc^ of tks 
J)Qg. Nearly dile east from Orion, but less elevated atx>ve 
the horizon, is Cttnis Minor, or the Lesser Doff. The cen* 
tre of this small constellation is situated about 6^ north of the 
equinoctial, and midwav between Gemini and Canis Major. 
It if distingtiished by the bright star named Prteyon, wlueh 
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iigiitfies ** before the Dog.'* About 4<^ to the northwest it 
thmdza, a star of the third megtiitade. Procyon, at the 
time supposed, appears nearly doe east from Betelguese, at 
the distance, of about 26^. The bead of Hydra lies imme- 
diately to the east of Procyon ; but Alphard^ or Cor Hyirct^ 
Um principal star of this constellation, is not risen at the 
time supposed. A little to the north of the esstem point of 
the compass, and at a very small elevation above the horizon, 
m RepUiUf a star of the first magnitude, in the constellation 
Leo, which is ihe fifth sign, and Sm sixth constellation of the 
lodiac. 

Turning our faces towards the northeast, Ursa Majwi est 
Ifae Great Bear, is the most striking constellation that meets 
the eye. The two pointers, Vubbe and Merakj appear up- 
permost, and point westward to the Pole-star; while the 
ftars forming the tail seem to bang downward from the square 
of this constellation. As the night advances, this ffroup of 
•tars rises higher -in the heavens, till, about three in the morn- 
ing, they approach near the zenith. Ursa Minora or ihm 
Leseer Bear, is seen belmo the pole, the square of which being 
a liUle to the eastward of the meridian. Directly below tbs 
Great Bear, at a very small elevation above the horizon, and 
in a direction N.E by N.f is Cor CuroU^ a star of the second 
Magnitude, in Chara^ one of the Greyhopnds. North by east 
•f Aldebaian, at the distance of 30^, is the bright star Cap^UOf 
m AurigM. 

Directing oor view a little to the west of the meridian, we 
perceive the constellation Aries, which is immediately to the 
westward of the Pleiades, and nearly at the same altitude. 
Above 3000 years ago, in the days of Hipparchus, this con* 
■tellation occupied the first siffn in the zodiac, into which the 
•on entered about the 81st of March ; bat as, in consequence 
of the precession of the eqvinoxes^ the constellations gain about 
W on the equinox every year, they have now advanced in 
the ecliptic nearly 31° beyond it, or somewhat m6re than » 
whole sign ; so t$at the constellation Pisces now occupies 
the same place in the zodiac that\Aries did 2000 years age, 
while the cmutelUtian Aries is now in the sign Taurus, Tao- 
loa in Gemini, dkc* so that Aries, though the first sign, is 
Ibe scc&nd constellation of the zodiac. It is situated next 
•Mt of Pisces, and midway between the Triangles and Mus* 
«• oo (lie north, and Ceius, or the Whale, on the aooth. H 
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It diftingiuthed by two bright sttn in the heid, distant frooi 
each other about 4®, the brightest being a little to the east or 
northeast of the other, being about 25^ west of the Pleiades, 
Mid 19^ sooth of Almaack, m the foot of Andromeda. North 
by east from Aiies is Mu$eay or the Fly^ which consists of 
four or five stars, chiefly of the third and fourth magnitudes, 
▼ery near to each other. It is situated between the first star 
of Aries and the Pleiades, but a little higher than either. 
North by east from the Fly, at the disUnce of about 15°, and 
at 20° north by west of the Pleiades, and at a higher elew 
tion, is the head of Meduta^ the principal star of which is Al- 
gol, which regularly varies in its lustre. {Set p. 96.) West 
by north from Medusa is Andromedti^ one of the prmcipal stan 
of which is Almaackf at the distsnce of 12° west by north of 
Algol. West of Almaack, at the distance of 12°, is Meraekt 
both of them stars of the second magnitude. If the line coii> 
necting Alnuiack and Merach be prolonged 8° farther west or 
southwest, it will reach DeUdt a star of the third magnitude in 
the left breast. 

West from Andromeda, and a little to the south, is PegtauM^ 
or the Flying Horse, which is distinguished from the other ^on* 
stellationa by four bright stars of the second magnitude, form- 
ing a sQQsre, which is generally termed the Square of Pegm^ 
tut. The northernmost star, which is the brightest of t£ee 
that Aurm a kind of triangle, is Schedtf whose N. declination 
IS 26^^. Markab is situated 13^ south of Scheat, and at the 
time supposed is nearly due west, and about 22® above the 
western point of the horizon. These two stars form the tM«^>' 
em side of the square. East from Markab, at the distance of 
16^®, is Algemb^ and 14® north of Algenib is Alpkeraiz ; 
which. two stars form the eastern side of the square. Scheat 
and Alpheratx form the northemt and N&rkab and Algenib 
the totUhem aides of the square. Alpheratz constitutes e 
part of the. head of Andromeda, but it is also considered at 
connected with Pegasus. About 26® north x>( Andromeda it 
Catsiopeia, midway between it and the Pole-star. It passes 
the meridian nearly in the zenith about the 22d of November. 
At this time it h between 20® and 30® west of tho meridian. 
{See p. 26 and 84.) The star Capk, in this constdlation, 
akNig with Alpheratz and Algenib, are situated on the prim$ 
mtrtHan which passes through the first point of Aries, from 
which the right ascensions of all the heavenly bodiet are iiiei»> 
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tivad. l%e line conndcting thoM stais forms an ar6 of thd 
equinoctial eolurCy which passes through the vernal equino]^ 
^d across which the wSn passes on the 2l8t of March. When 
we say that the sun, or a star, or a planet is in so many degrees 
of right ascension, we mean that it is situated, Or has moved 
eastmuni so many degrees from this great circle. Northwett 
of Cassiopeia is Cepheusi at the distance of about 25°, the head 
of which is in the Milky Way, and may be known by three stars 
of the- fourth magnitude in the crown, forttiing a small acute 
triangle about 9^ from Atderamin^ a star of the third magni- 
tnd<B in the left shoulder. 

Next to Cepheus, on the west, is CgynuSt or the Swan ; 
the principal stars of which are distinguished as forming the 
figure of a large erots^ the upright piete of ^hich lies along 
the Milky Way. The most brilliant star in this constellation 
n Deneh Cygni, of the first ma;gnitude, which is at this time 
in It direction nearly northwest, and 25® above the horizon. 
West from Deneb, at the distance of 10° or 11°, is Delta; 
add the line prolonged about 15 degrees farther leads to the 
bright star Vega^ the principal star in Lyra, which is then 
abmit 6° above the horizon in a direction northwest by north. 
North by east df Lyra is the head oi DracOj distinguished by* 
four stars separate from each, other by intervals of 3°, 4°, and 
ft®. The one to the south, or nearest Lyra, is E^animy or y 
Draconis, which Dr. Bradley fixed upon in his attempt to de- 
termine the annual parallax. 'At this time it is 16° above tfae^ 
horizon, in a direction N.N.W. About 4° to the north of if 
h Mastabeuy both of them stars of the second magnitude.- 
INirning our eyes again towards the southern part of the me* 
ridian, we behold the head of Cetusy or the Whale, about 20®" 
8. £. of Aries, and about 24° S. by W. of the Pleiades. It is 
distinguished by five stars, 4® or 5® asunder, wh6:h form a 
figure resembling a regular pentagon. The brightest of these 
stars, which is the easternmost, and of the second magnitude, 
is Menkarj which makes an equilateral triangle with Arittis 
and the Pleiades, being distant from each about 23^^. About 
14® southwest of Menkar is iHtra, or the Wonderful Star, 
which is found to vary its apparent size from a star of th^e 
seeond or third, to one of the sikth or seventh magnitude. 
{See page 94.) Northwest of the head of Oetus and west' 
of Aries is the constellation Pisces, or the Fishes, one of the 
minieof the Zodiac, in which there are no remarkable stani, 
Kk 
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most of th«m being of the third, fourth, and inferior magni- 
tudes. 

Sach is a general outline of the heavens as they i^pear 
about the beginning of January. 

General Appearance of the Heavens en the I si ofMareht ai 
9 o'clock P.M. 

At this period of the year, at 9 P.M., seyeral of the constel* 
lations which were seen in the beginning of January have die* 
appeared, such as Pegasus, Pisces, and others. Others, which 
are still visible, appear' in other quarters of the heavens ; and 
some stars and constellations which were then below the hori- 
son have risen- to a considerable elevation above it. Orion is 
now in the southwest quarter of the heavens ; the Pleiades, 
instead of being on the meridian, are due west, at an eleva- 
tion of 34^ above the western point of the horizon ; the bright 
star Sirius is to the west of the meridian, in a direction S.S. W< ; 
Canis Minor and Procyon are a few degrees to the west of 
the meridian ; Castor and Pollux, directly north of Procyon, 
have likewise passed the meridian ; Capella is seen at a iygfa 
elevation, 30 degrees west of the zenith-; Menkar, in the hmd 
of the Whale, is within a few degrees of the western horizon ; 
Aries is hkewise near the western horizon ; and Cassiopeia 
is in a northwesterly direction^ and at a lower altitude than m 
January ; Deneb, ib the Swati, is very near the' horizon, a lit- 
tle to the west of the north point ; Vega, in the Lyre, is just 
rising at a short dntance to the east of it ; the head of Draco 
is in a N.N.E. direction, about 18^ above the horizon ; the 
Great Bear is at a higher elevation than in Januaj^, and the 
Pointers in a direction N.N.E. ; and Cor CaroU appears in a 
direction east by north, about midway between the zenith and 
the horizon. 

The following constellations, among others, now appetf, 
which were under the horizon in January ; Ifydr^h the largest 
star in which is Alphard, or Cor Hydne. It is at this time 
in a direction S.S.E., about 28^ above the horizon. It may 
be distinguished from this circumstance, that there is no oth«r 
considerable s^r near it. It is 23^ S.S. W. of Regulus. The 
constellation ieo, wluch was only partly visible in January, 
now appears in ita splendour towards the eastern part of the 
sky. Regulus, one of its largest stars, situated wuhin half a 
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degree of the ecliptic, is distingoished as being the kigest and 
lowest of a group of five or six stars, which form a ngure or 
curve somewhat resembling a sickle. East of Regulus, at the 
distance of 25^, is Denebda^ in the Lion's tail, which appears 
nearly in an eastern direction 35^ above the horizon. East 
from Leo is the constellation Vtr^o ; but all the stars connect* 
ed with it have not at this time risen above the liorizon. It 
is situated midway between Coma Berenices on the north and 
Corvus on the south. Coma Bertnrtes, which consists of a 
cluster of small starsj is in a direction nearly due east, and 
about midway between the zenith and the horizon. East by 
north of this cluster, at a low elevation, is Bootes, the princi- 
pal star of which is Areturusy of the first magnitude. It is at 
this time in a direction east by north, 14 degrees above the 
horizon. Farther to the north, and at a lower elevation, is 
Corona BorealiSf or the Northern Crown, the principal star in 
which is called Alphacca^ of the third magnitude, and 1 1^ east 
by north of Mirae,jox e Bootes. This constellation is distin- 
ffoished by its six principal stars, which are so placed as to 
lorm a circular figure, somewhat resembling a wreath or crown. 

Genertd Appearafice of the Heavens on the 1st of ^ay^ at 
9 P.M. 

At this period several of the more splendid constellations 
which adorn our nocturnal sky during winter have disappeared. 
Orion is nearly hidden beneath the western horizon, and only 
the bright star of Betelguese can be faintly seen, as it is about 
to descend below the western point of the horizon. Aries has 
completely disappeared; Caput Meduss, Taurus, the Plei- 
ades, and Aldebaran, are just verging on the borders of the 
northwestern horizon, and are scarc^y visible ; and the brill- 
iant star Sirius has completely disappeared from the nocturnal 
sky. The Head of Hydra, with Alphard,- its principal star, 
■re in a southwesterly direction ; Canis Minor and Procyon 
are in a direction W.S.W., considerably to the west of Al- 
phard, but nearly at the same altitude. North of Procyon, at 
a considerable distance, are Castor a;id Pollux, about midway 
between the zenith and the western point of the horizon.. At 
m considerable distance to the northwest of these is Capella, 
considerably nearer the northwestern horizon than the zenith. 
Cassiopeia appears very low in altitude, near the northern 
quarter of the heavens ; and the Great Bear appears near its 
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most elerated positkm, not &r ^m the zenith, the two poini* 
era pointing nearly directly downward to the Pole-star, while 
It the sane hour in November they point almost directly up- 
ward. Regulus is about 22° west of the meridian, at a con- 
siderable elevation ; Denebola, in the same constellation (the 
Lion), is just on the meridiui, at a little higher altitude than 
Regulus. Arctums is seen in a direction E.S.E., at t^yexy 
considerable elevation, and 26°, northwest of it is Cor Caroli, 
not very far from the zenith. The stats in the Northern 
Crown appear due ^ast, midway between the zenith and the 
horizon. The brilliant star a Lyre appears near the northeast^ 
about 2^° above the horizon. The Swan is near the N.N.£. 
quarter of the sky, and one of its principal stars, Deneb, is 
about 14° above the horizon. The principal stars in Draco 
appear elevated 20° above a Lyre, and nearly in the same di- 
rection. 

The principal constellations which were formerly invisible 
i^re, the southeastern portion of Virg9t JMna^ Ttanrua Ponia" 
towskif SerpentarhUf and Heradea. These constellations ap- 
pear near the eastern and southeastern portions of the sky. 
The bright star of the first magnitude, Spica Virginis, which 
was below the horizon in March, is now elevated 24°, and 
may be seen in a direction S.S.E. It is 35° southeast of 
Denebola, and about the same distance S.S. W. of Aretuiqs ; 
three stars of the first masnitude, which form a large equilat* 
oral triangle, pointing to the south. A similar triangle, point- 
ing to the north, is formed by Arcturus, Denebola, and Cor 
Caroli. The principal star in Hercules is Raa Algetki ; and 
Ras AlhaguCi 5° from it, in the head of Ophiuchus, may he 
seen nearly due east, at a small elevation above the honton, 
Ras Algethi being the brightest and the highest. JUbia is 
situated to the south of the Serpent and to the east of ViigQ. 
Its two brightest stars are of the second magnitude ; the one 
is named Zubeneaehamali, 21° east of Spica Virginis, but at 
a much lower altitude ; the other is called JZwhewlgefnabi, 
about 9i° above the other, towards the northeast. At ^his 
time they appear in the southeast quarter of the heavens, at 
no great elevation above the horizon. The constellation 
Serpens lies between Corona Borealis and Libra. Its {mnci* 
pUstar is of the second magnitude, and named Umdc; it may 
be known by being nearly in the middle between two smaller 
•tan, the lower one i>eing 2|, and the upper 5^^ degcees bom 
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it. It is in a dirtction E.S.E., and about %i degreea above the 
horizon. 

Aspea of the Heavens on the Ist of Jvly, at 10 P.M. 
As the twilight at this season is too stron? to admit of par- 
ticular observations at 9 P.M., I have fixed on the hour of 
ten as the most proper time for perceiving the principal stars. 
Most of the southern constellations which were visible in Jan- 
uary, and which are the most brilliant, have now disappeared ; 
and those in the north are in positions in the heavens very 
different from those in which they appeared in winter. The 
Northern Crown, the Serpent, and Libra, are now to the 
west of the meridian; Arcturus is considerably to the west 
of the meridian, but at a higb elevation -^ immediately below 
which, at a considerable distance, is' Spica Yirginis, very 
Bi6ar the S.W. by W. point of the horizon. Cor Caroli ap- 
pears north by west of Arcturus, at a considerable distance; 
and at a high altitude ; immediately below which, at a consid- 
eiaUe distance, and nearly due west, is Denebola. The Great 
Bear is now considerably west of the meridian, at a hiffh alti- 
tude, the two pointers poifiting eastward to the Pole-star. 
Castor and Pollux have just descended below the horizon near 
the northwest ; and Capella, which never sets in this latitude, 
is very hear the north point, only a few degrees above the ho- 
rizcHK Cassiopeia is near the northeastern quarter, at no great 
elevation, and -a Lyras is at a veiy high altitude to the eiast of 
the meridian; east of which, at a lower. altitude, \m Deneb, 
one of the principal stars in the Swan. The four stars form- 
ing the Square of Pegasus are now seen a little to the north 
of the £. point, -in a position nearly opposite to that in which 
th^ appeared in January. The star Antares, in Scorpio, of 
the first magnitude, is past the meridian, at an altitude of 
only about 1 1^. Ras Algethi and Alhague are nearly on the 
meridian. 

The constellatioa of AquUOf or the Eagle, which waa for- 
merly invisible, now makes its appearance in the southeast. 
Altair, its principal star, of between the first and second mag- 
nitude, is ^fistkiguished by being nearly in the middle between 
two stars of the third magnitude, each of them ^° distant firom 
it in a line ^bearing S.£. and N.W. Altair is at this time 
about 37^ above, the southeastern horizon. Northeast of 
Aauila is the Dolpkint at the distance of 13° or 14^. It is^A • 
Kk2 
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bftiitiltil lit^^^lcr ofatan, coBsniing of juboHt 18 m numh 
ber, includiBg five of the thiid magnitude, but none la^r«^ 
which are so arranged as to form the fiffure of a diamond, 
pointing N.E. and S.W. It is sometimes known hy the name 
of Job^s Coffin. North and northwest of the Dolfiftan are 
Sagitta and VtdpectUa et Anser, or the Fox and (roose; 
south of Aquila is CapricemuSf and souftheast of ft Afuariua^ 
but these fast are more distinctly seen in the month cf Sep- 
tember. The Milky Way runs along with consid^able brigl^ 
ness in the neighbourhood of AquHa, "Vulpecnla, Delplnnasi 
and Cygnus. 

Avpewranu oftke ^Si4eual Uewens tmthe Ut 0/ JS^pUntber^ 
a/9P.M. . . 

At tius time Jitetr is nearl|r on the meridisa. At .analtit«d9 
of 46i®, and VegOjOi^ Lyt», is about 16® west of ihe mend- 
fan, in a dkectira north by west from ^^lair. Ras AlgelU 
and Ras Alhague kkb west from AUair, neariy midway be* 
tween that star aad the southwestern point of the faozizon. 
To the northwest of Vega is the head of Draco, at the dia* 
tance of nearly ^^. Arctnms is in a position weat by ncolhy 
within 19® of the hmrizon. The Notth^ Grown is in a higher 
elevation iau» Acctuias, nearly doe west, Xj&ther neater the 
horizon than the aenith. C<»r CaroU Mppewn nearly N.W. bf 
W. at 929 of idtitode ; and the Great Bear an a northwesl^ 
erly direction, and at a toiwer altitude than formerly. To jU» 
east of the meridian* Gapella je seen m a direction neai^ 
N.N.E , at the aHitude ef 1&®. East of Capella, at a lit^ 
lower elevation, is JS^mhaimOj or fi Anrigs, a star of the 
•eeond magnitude. Cassiopeia appears in the northeast, about 
midway between -the zenith and the northeastern horiaoo. 
The Square of Pegasus is in a direction cast by soiitb, and is 
in >a much higher eievatioa (ban io July. The Dolphin is a 
few degreed east of the meridian, and N.E. of Altaur, at an 
altitude of above 60®. Akmg the so«them qaaiter of the 
heavens are the following jconsteilations : Aries, in a direc^oa 
east by north ; Pisces, due east, and next to Aries on the 
west ; Aquarius, to the west of Pisces, in a directieii S S.£. ; 
Capricomus, west from Aquarius, nearly in the south ; Sagit- 
tarius epd Sobieski*s Shield, in a south^steriy direction, and 
Scorpio, which lies still farther to the w^st. Most of these 
CdniteU^ticms, except Aries and Pisces, are at a low altitude. 
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Jij^pearance tfihe Hetnem-enihe 1st Mowtmkm r^ Mi 9 FM. 

About this iiiae the winter jcoimtftllations b^in $(pin to 
iMke Ahoir tppeannce in -our hemispheie^ The centre of tho 
Square of Pegasus is at this season and hour nearly on the 
meridian ; the stars Scheat and Markab, of which Scheat is 
the uppenndst, appear on the west of the meridian, and Ai- 
pheratz and Algeoib on the •eaaL Timtng our eyes to the 
western part of the heavens, we see the S<mthem Fiskf s lit- 
tle to the west of the south,«nd its prineipal stai^ Fomalhaait, 
several degrees to the west of the meridian, at a verj low di- 
titade. To the west is Osfnricomas, and to rthe northwest 
Aquarius. Aquiia, with its principal staii Aitak, is in a di- 
rectiori west by sou^ si about^^ aboFO the horiion. Deneb 
Cygni is at a very high elermtioa, -about 80^ west from the 
aenith, and -a Lyns S6^ northwest ef it, in a Erection 
W.N. W., at a much lower eleration. North fay wMt of Lyr» 
are the two stars in the head cfi Dmca, Etmmn and Ra$tabenf 
4bout 4° apart. Ras Algetbl pud Ras Alha|^ are nearfy do^ 
west, at a Tory small eleiMtion above the henson. . The centre 
of the Great Bear is •nearly due north, and at its lowest elo- 
Yation, the stars in the tail beii^ to the west, and the two 
pointers a little to the dast of the northern past of the merid- 
ian, pointing upward. Turnings our view to the eastern quar- 
ter of the sky, we l»ehold Anes in a son thcostori y diiection, 
next to Pegasus, and at a pretty high elevation. South hf 
eart of the first' star in Anes is Menkar in the head iff tlM 
Whale, in a direction S.E. by £., about S6<' above the hori- 
zon. Northwest of the first star in Aries is Miraok, and nortb 
by east A4maack, at a higher elevatipn, both ef tbem in Aft* 
dromeda. Near the noith quarter is CapeUa, about midway 
between the zenith and the horizon. The Pleiades are oeen 
nearly due east, followed by tb^ ruddy star Aldebar&o, at « 
lower elevation. Below AlJiabaran, and to the scmtheast, the 
head and sheiddeM ef Orion begin toiibake their lappeanano^, 
BeHatrix being 4<^ or 6^ abopetbe iioriaon,m)d Bot el gB ose m 
Unle lower 'Oassiepoia u near the aenith, aiifetle to the«aat. 
&f the meridian, and Castor sad IMiou in •GeoMU, are in • 
direction northeast, just a little above the horizon. At this 
time the e^neetial eeluirt as onfy a few^degiises to Ae «ast 
of the meridian, and the tbvee staaa CSa^dk, in OiMiopeia, ^and 
Alpheratz and Algemh^ 4n Pegasua, whidi lie in the imt olilm 
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cimre, may new be distinctly perceive4. Caph is at the high- 
est altitude of the three, and its distance from Alpheratz is 
aboQt double the distance betiiveen Alpheratz ana Algenib. 
If a line connecting these three stars- be produced northwaid, 
it will terminate in the pole. 



The above brief sketches nday enable the young obsenrer tp 
trace the principal stars and constellations by a few obeenra- 
tions at diffuent seasons of the year. The altitudes here ex- 
pressed are stated in reference to places about 52^ north lat- 
itude ; but, by making certain allowances, corresponding to the 
latitude of the observer, the relative positions of the stars will 
appear nearly the same as here represented, particularly if the 
difference of latiiode does not much exceed 10 degrees. It 
should be carefully remarked, tl&t the bearingt of one star 
from another, as here given, are s&ictly true only when the 
sta^ from which the bearings are given is ok or near the mc- 
ncttan. — (See note, p. 18^.) 

A.S a farther assistance to the astronomical tyro in distin* 
guishing the stars, I have drawn up the foliewing list of st^, 
chiefly of the first and second magnitudes, stating th$ periodt 
of the year when they come to the meridian, or due south, ct 
luHe o*eioek in the evening, 

Caphj in Cassiopeia, knd Alpheratz and Algemh^ in Peg^ 
8US, -come' to the meridian on the lOth of Nopember, at nine 
o'clock in. the evening. Caph is near the zenith, and the othr 
er two at a considerably lower elevation. At this time Ca- 
pella appears towards the northeast ; the Pleiades, Aldebaran, 
and Orion in the east;^ Deneb, in Cygnus, in the northwest ; 
Lyra, west-northwest ; and' Altak, in Aquila, west by south. 

ArietiSf or the first star of Aries, comes to the meridian on 
|ft« bth of December. The same stars noticed in the prece- 
ding instance are still. visible, but those on the east of the me- 
ridian have risen to a higher altitude,, and tho»e on the west 
have descended to a lower elevation than on Nov. 10. Cas- 
tor and Pollux are at this time seen towards the norUieast, 
and Procyon a very little above the eastern pctint of the ho- 
riaon. 

Menkar, in the hea4bf the Whale, arrives atihe meridian 
on the 2l8t of December, and at the same time the variable 
ftar Algol, in Medusa's head, which is 37^ due north o 
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Meokar. Altair has now ditappMsed ^m the wMt, tad 
Sirius is seen at a small elsvation in the southeast. 

The Pleiades pass the meridian on the Ut of January t tnd 
Aldebaran on the 10th. When Aldebaran is due soutn, Ca- 
pella is north by east of it near the zenith ; Cor' Carolt, at • 
low. altitude near ^ northeast ; Lyra, near the horiion U, by 
W. ; Regulus, in the eaat ; and the head of Hydra, east by 
south. 

BellatriXf in Orion, passes the meridian on the 2Ui o/Jan^ 
uary. . Nearly at the same time, Capella and /? AurigM ars 
on the meridian. These three stars are nearly equidistant in 
a line running north and south. 

Castor and PoUtix, and Procyon, These stars pass ths 
meridian nearly at the ssme time, on the 2ith of February, 
Pollux and Procyon culminate nearly at the aame instant, and 
Castor about 1 1 minutes before them, at which time Prooyon 
18 23° south of Pollux. Orion is then in a southwesterly di- 
rection ; Aldebaran, midwa/ between the meridian and tht 
western horizon ; Menlu^r, W. by S., at a small elevation { 
Sirius, S. by W. ; and Capella to the west of the senith. Oq 
the east of the meridian, Regulus is S.£. ; Denebola, £. ; 
Cor Caroli, E.N.E. ; immediately below which, near the ho« 
Tison, is Arcturus. 

Prasepe, in Cancer, a amall cluster of stars, just percepti- 
ble to the naked eye, like a nebula, approaches the meridian 
about the M of March^ ai an altitude of about 60^. They 
are N.E. of Procyon,and S.E. of Pollux. (Seep, 102, 163.) 

S^fuluSf in Leo, passes the meridian on tfu 6M of April, 
At this time, Alphard, in Hydra, is past the meridian S. by E. 
from Regulus; Procyon, S.W. ; Sirius, S.W.,near the hori- 
zon ; Orion, very low in the west ; Algenlb, m Perseus, Al- 
gol, Capella, <Su:., towards the N.W. On the east, Denetwln 
appears E. from Regulus ; Spica Virffima, S.£., at a low alti- 
tude ; Cor Caioli, £., at a high altitude : Corona fiorealis, E. 
by N. ; and Lyra, at a low altitude, N.E. by N. The Great 
Beat, at a high altitude, approaching the zenit^, and Caasio* 
peia, at a low altitude towards the north. 

.DeneboUi in Leo, culminates on theZd of May^ at an alti- 
tude of 43<^. Regulus is 25° west of it, and Phai, in the 
Muare of the Great Bear, is 39^ N. of it. It ibjrms with 
these two a large r-igbt-angled triapgle, the. right angle be' 
ftfOcinebola. It is nearly on the meridian wiUi Phai* 
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er stars Aen Tisible are, Procyon, W. by S. ^ Capiella., N.W. ; 
Arctorus, E. ; Spies Virginis, S.S.E. ; Lyra, N.E., &c. 

Coma BereniceSf a beaatiful cluster of small stars, bat 
■carcely distinguisbable by moonlight, is on the .meridian on 
the 13M of May, {See p. 161.) 

Spiea virginii comes to the meridian on the 23d of May. 
Stan visible on the west, Capella, Castor and Pollux, and 
Procyon, near the western point. On the east, Lyra, Arctu- 
^ns, Kas Aleethi, Ras Alhague, and AJtair, near the eastern 
bori^n.- ^fear the meridian to the west, Cor Caroli, Alioth 
and Mizarj in Ursa Major. 

^rcturiLS is on the meridian on the '23d of June. ' The 
pincipal stars in Libra culminate at a lower altitude aboot the 
beginning of July. 

Corona Borealit is oa the meridian about the \st of July, 
Its principal star is eleven degrees east of e Bootes. 

Antaret, in Scorpio, passes the meridian on ike \Qth of 
JtUy, at a very low altitude. 

Kas "Algetki, in Ophiuchus, and Rat Alhague^ in Hercules, 
6® apart, culminate about the %8th of Jidy, nearly at Uie 
same time as the head of Draco. 

^ Vega^ or a Lyne, culminates on the \3th of AuguMt. To 
the west of it, at a great, distance, is Arcturus, and to the 
mnrthwest, Cor Caroli. Capella is N. by £., at a low altitude ; 
Altair, S.S.E. ; and Deneb Cygni, E., at a high altitude. 

Altair, in Aquila, is at the meridian about the 30th of A%r 
gusty at an altitude x>f about 46i^. 

Arided, or Deneb Cygni, is on the meridian on the I6th Oj 
September, at an altitude of 82^^, At this time Arcturus 
is W.S.W., near the horizon; Lyra and Etanin, in Draco, 
west from the meridian, but in a high elevation ; Cor Caroli, 
N.W., at ho ^at felevation ; Hercules, S.W., midway be- 
tween ther meridian and the horizon ; Altair; a little distance 
west of the S. ; and the Dolphin on the meridian ; the square 
of Pegasus in a southeastern direction, Aries in the east, and 
Capella towards the northeast. 

All the stars specified above, at the periods of the year 
stated, pass the meridian (or culminate) at nine o'clock tn tha 
morning. Therefore, if at sny ohe of the periods here spe- 
cified, or a few days before or after it, an observer, at nine 
o'clock P.M., observe the principal star or stars near the me- 
ridian, he can scarcely be at a loss to l!ecognise them, as wdl 
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as torn* of the other pruieipal -ttan and conttellations on the 
east and west of the meridian, which are also specified in the 
above descrilptions. A person can i^ver become familiar 
with the more prominent stars, the relative position of the 
different constellaCions, and the general aspect of the heavens, 
withaiU actual observatiant, Even the delineations on the 
celestial globe will not convey an accurate and impressivo 
conception of the scenery of the heavens, junless 4he study of 
these delineations be accompanied with frequent surveya of 
the heavens themselves. It is hoped the preceding descrip- 
tions will afford sOme assistance to those young observers and 
others who wish to contemplate the subluiie objects of crea- 
tion with their own ^es. - 

N.B. In the above and the following descriptions of celes- 
tial phenomena, altitude signifies the height of the, star or 
planet above 4he horizon; S.S.E., south-southeast; N. by 
£., north by east, dec. Degrees are marked thus ^, minules , 
Mccands " : thus, 54^ 27', 35", expresses fifty-four degreest 
twenty-seven minutes of a degree,, and thirty-five seconds. 
Every degree contains 60 minutes, every minute 60 seconds, 
dec. When a heavenly body is said to* cvlminaie^ the mean- 
ing is, that it has arrived at the highest point of its course, or 
its passage over the meridian. The term is derived from the 
Latin word cii/m«7t, the top or summit. An occuUation signi- 
fies the obscuration of a star or planet by the interposition of 
the moon or of another planet. Conjunction is when two or 
more stars or planets are in the same part of the heavens ; 
and oppositionf when they are 180^ asunder, or in opposite 
parts of the heavens. 



PHENOMENA OP THE PLANETS FOR THE 
YEARS 1840 AND 1841. 

L posmom, vto., or the PLAmiTs for 1840. ^ 

1, Tke Planet Mercury. 
This planet can be distinctly seen by the naked eye only 
about the time of its greatest elongation ; and to those who 
reside in high northern latitudes it will scarcely be visible 
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even at strcH p«nbdsj if H be necr th« ntiDMt pdint of il» 
southern decKnatfon. 

The following are ^ penods (^ its grestMt eton^ion for 
1840 -: On the 8th of Janmaiy it is at its nvf/^rvi 'elongation, 
wiien it is 2S9- 19* west of tlieeun, and will be seen in the 
morning near the southeasterb part of the-horizen^ bat as it 
Is then 21° 4S^ in southern d^ination, and this declination 
erery day on the increase, its position at that time will not be 
favourable for observation. Its next greatest elongation is on 
the 20th of March, when it wiH be 16^ degrees east of the 
sun, and be seen in the evening soon after subset. This will 
fbrm one of the most favourable opportunities of perceiving 
this planet by the naked eye, or by means of a small opera* 
glass. Its declination being above nine degrees north, and 
on the increase, it will be distinctly seen for about ten days, 
namely, fVom the 16th to the 26th of March, a little to the 
north of the western point of the horizon, not far from the 
point at which the sun sets at that period. On the 5th of 
May it will again reach its greatest tpestem elongation, when 
it will be seen in the morning before sunrise. Its declination 
is then 4i degrees ilorth, and western elongation from the sun 
26® 18'. At this period, about four o'clock in the morning, 
it may be seen for more than three weeks, namely, from about 
the 25ih of April to the 20th of May. Its direction will be 
nearly due east. This would form the most favourable op- 
portunity of viewing this planet, were it not that lh6 strong 
twilight at this season has a tendency to overpower its light. 

In the month of July, if the long twilight do not prevent, 
there will be another favourable Opportunity of in^cting this 
planet. During the whole of this month, Mercury will be at 
a considerable distance from the sun ; but the heat time for 
observation will be from the middle till the end of the month, 
as the twilight will then be less intense. It arrives at the 
poini* of its greatest M«fem elon|[ation on the 18th, when it 
18 nearly 27® from the sun, and wiU be seen in the evening a 
little to the north of the western point of the compass, abbot 
forty minutes after "Mmset^ or nearly nine c/elock PcM. Its 
next greatest western elongation^will be on the 1st of Septem> 
ber, when it is 18® 5' west of the sun. At this period it may 
'he seen in the morning before five o'clock, in a direction 
nearly east by north, from the 27th of August to the 6th of 
September. On the 12th of November it is at its next east- 
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em elongatioii, when it will be seen after suneet near the 
soathwestern point of the horizon ; but as its southern decli« 
nation is at this time about 25 degrees, it will descend below 
the horizon nearly at the same time with thb sun. The next 
^ongation is on the 21st of December, when it is 21^ W 
west of the sun, and will be seen in the morning between 
seven and eight, near the southeast quarter of the horizon. 

The periods most favourable for detecting this planet in the 
evenings are, March 20th and July 18th ; and in the mom- 
ingSj May 5th and September 1st. During the interval of a 
week or ten days, both before and after the time of its greatest 
elongation, and sometimes for three or four weeks in succes- 
sion when in high north declination, this planet may generally 
be seen in a clear sky when in such favourable positions as 
those now stated. In those regions of th& globe which he 
•outh of the equator, the planet wiU be in the most favourabfe 
position for observation when ii| south decUnation. 

2. The Planet V^nus. 

This planet, like Mercury, is seen alternately, in the even- 
ing towards the western quarter of the heavens, and in the 
morning towards the eastern quarter. In its lustre it exceeds 
all the other stars and planets, and its brilliancy is suoh that 
it can scarcely be mistaken by any observer when its position 
in the heavens is pointed out. 

Venus will be seen oply in the morning from the beginning 
of the year till the end of July. During the months of Janu- 
ary, February, and March, it will be -seen before sunrise, 
cluefly in the souiheastem quarter of the heavens. Through- 
out April, May, June, and Julv, it will be seen in the eastern 
and northeastern parts of the heavens. During the whole of 
this period it will appear, when viewed with a telescope, 
either as a half moon or with a gibbous phase. Its superior 
conjunction with the son happens on the morning of the 25th 
of July, after which it becomes an eve^ning star ; but it^will 
not be much noticed by common observers till about the be- 
ginning or middle of September, on account of its proximity 
to the sun. From this period it will continue to be seen in 
the evening chiefly in the southwestern part of the sky, at a 
low elevation, till the end of the year. On the whole, this 
planet will not be very conspicuous during 1840, either to the 
eye of a common observer or for telescopic observitioii. 
Ll 
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Ftom the beginiitiig of September ta the end of December k 
will exhibit e gibboiit plnee, like the Btooh aboat three or 
four days before the fult 

Venus will be in conjimction with Saturn on the 33d of 
January, at 3» 8' P.M., when it will be br north of Sataro. 
It will be in conjunction with Mars on the 16th of June, at 
sixteen minutes past three in the morning, when Mars wiU 
be 46' north of Venus ; and it will be in conjunction with 
Jupiter on the S3d of October, at ^^ W P.M., when it will be 
1^ 6' south of that planet. 

3. The Planet Mnart. 
This planet will not be very conspieuoos during this year, ' 
on account of its great distance from the earth, and its prox- 
imity to that part of the heavens in which the son appears. It 
is ih conjunction with the son on the 4th of May, after whieh 
it will be a considerable time before it becMMn conspicuous to 
the unassisted eye. Throughout the months of August and 
September, and the latter part of July, it will be seen early in 
the morning, before sunrise, near th^ northeastern ^ffter of 
the heavens. From September till the- end of the jrear, it wSI 
appear somewhat more conspicuous, but not exceeding in 
apparent- size a star ef the third magiHtude. On the 1st of 
October it comes to the nevi<lian at six minutes pest nine in 
the morning, at an altitude of 52|* above the southern horison. 
On the let of November it pasees the meridtau at fourteen 
minutes past eight in the morning, at m altitttde of about 46*^ ; 
and on the Ist of December it transits the meridian at nine- 
teen minutes' pae| seven in the morning, at an altitude o( 
39| ^. At tbia time ( 1 st of December) it rises nearly due east 
about one in the moruing, and will be pretty distingvishable, 
on account of its -ruddy aspebt, about an hoifr be^re amurise. 

4. The Planets Vesta, Juno, Ceres, and Pallas. 

These pb»iets are ik>t perceptible to the nalred eye. The 
best time fer observing them with telescopes is when they 
are at or near the period of oppdsitieo to (he eun, when thev 
are nearest the earth. Even then it will be sometimes dif- 
ficult to detect then without the aasistance of Oanslt or equa- 
torial inslraniedtc. 

Vesta wilt be in opposition on the ISth of Hhif, when it 
wiU pass the meridian at BMcUught, at an elevatioB abov^ the 
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boiizpir of 27^ 34i'. Us right asemiaion U then 15)> 5 1' 55^'', 
and its declinaUon 10° 25^' south. This plaojot will he in 
conjunction with the star ^ Lihrs on the Ist of March, at 
twenty-aeven minutes past five in the morning, the star being 
&V north of Vesta ; it will , likewise be in conjunction with 
the same star on the Idth of May, at noon, when the star will 
be 29^ south of the planet. On the 19th of July/ at six in the 
morning, it will bo in conjunction with 7' Libre, when the 8,tar 
will be only one minute south o( the planet, so that they will 
both appear in the ^tsae field of the telfescop^. On the 26th of 
August, at nineteen minutes past eight A.M., it will be in con- 
junction with V Scorpio, when the star will be only IK south 
of Vesta. Pn September 3d, at eight in the evening, it will 
be in conjunction with iff Ophiucfai, the star 1 V north of the 
planet. On the 2d of October, at half past one in the morning, 
It is in conjunction with Sa urn, being 1 ^ .2' south of that planet ; 
and on the 6th of December, at ten minutes past one in the 
morning, it is in conjunction with Vfenus, Vesta being only 
11' north of Venus. 

Pallas will. be in opposition to the sun on the 5th of July, 
at thirty minutes past nine in the evening. Right ascension, 
18° 44' 52^'; north declination, 22° W 37'^ It wiU pass 
the meridian about midnight, at an altitude of about 60° 1 1^'. 

Ceres will be in opposition July 17th, at six in the morning. 
Right ascension, 19° 54' ; south decUnation, 30° &'. It will 
pass the meridian at an elevation somewhat less than 8°. 

Juno will not be in opposition to the sun during 1840. 

That the best' time for observing these bodies is at the 
period of their opposition, will appear from the following con- 
sideration : that they are between two and three times nearer 
the earth at the time of opposition than when near the period 
of their conjunction with the sun ; for example^ Vesta is 225 
millions of miles distant firom the sun, and, consequently, only 
ISO millions distant from the earth at the time of opposition ; 
but at the conjunction it is the whole diameter of the earth's 
orbit = 190 millibos of miles farther distant, that is, 320 mill- 
ions of milas, which is a distance about two and a half times 
greator than when it is in (Opposition. 

5. ^The Planet Jupiter. 
During the months of January, Febniaryy^ March, and April, 
iU9 planet wilt be seen cliiefly in the morning. About the 
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beginning of Febroary it will rise in a direction eoncheast by 
feat, about balf past one in the morning, and will come to the 
meridian at a quarter past six in the.molming, at an elevation 
of about 22^ aoove the southern horizon. On the let of 
March it will rise about eight minutes before midnight, and 
pass the meridbn about half past four in the morning. On 
the 1st of^pril it will rise at forty- three minutes past nine in 
the evening, and pass the meridian at a quarter past two in 
the morning. It will be in opposition to the sun, and, con- 
sequently, nearest the earth, on the 4th of May, when it wiM 
rise between seven and eight in the evening. From thu 
period till the middle of November, when it is nearly in con- 
junction with the sun, it will be visible as an evemng star, 
when it will be seen at different periods, chiefly in the south- 
oastem, the southern, and the southwestern parts of the 
heavens, at a comparatively low altitude ; but it will not Jie 
much noticed by the naked eye after the end~of 'Septen^ber, on 
account of its southern declination, which, for a considerable 
time, will be gradually increasing. Towainds the end of De- 
cember it will again be seen in the morning near the south- 
eastern quarter of the horizon^ The best time for telescopic 
observations on this planet will be from the beginning of 
April till the beginning of September. 

Jupiter will be in conjunction with the star o^ Libre on the 
15th of May, at forty-three minutes past three in the morning, 
when the star will appear one degree south of Jupiter; ami 
on the 27th of August, at a quarter past two in the morning, 
it will be in conjunction with the same star, when it will be 
34' below Jupiter. On the 21st of November, at 4" 34' P.M., 
it is in cenjmiction with the sun. On March 5th, at three in 
the morning, all the satellites of Jupiter will be on the east of 
the planet, when viewed with a telescope having an erect eye- 
{Mece, and tn the order of. their distances jfirom Jupiter. The 
same phenomenon will happen on the 8th of June, at thirty 
minutes past eleven in the evening ; on the Ist of August, at 
half past eight in the evening ; on the 27ih of August, at the 
same hour, but on the west of Jupiter ; on the 2^ of Sep- 
tember, ^t seven P.M., on the tost of Jupiter ; and on the 16th 
of October, at six P.M., on the toest of Ju|)iter. 

This planet can scarcely be mistaken, even by a common 
observer, when the quarter of the heavens in which it is visi- 
ble is knowi^ as it is next to Venus in apparent magnitude and 
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■plendoar. It will appear mos( brilliant about the end of 
April and the beginning of May. 

6, The Pltapst Saiurn. 

This planet was in conjanction with the sun on the 6th ot 
Deeember, 1839 ; and therefore it will not be before the 
month of February this year that it will be in a favourable po- 
sition for telescopic obserratioo. During the months of Feb- 
ruary, March, and April, it will be seen only in the morning 
before sunrise, in the southeastern quarter of the heavens, at 
A comparatively low altitudp. On the 1st of February it rises' 
at half past four in the morning, and comes to the meridian 
about half past eight, at an elevatidn of about 16^°. On the 
Ist of March it rises at ibrty minutes past two in the morn- 
ing : on the 1st of April at forty- two minutes past twelve, 
midnight; and on the 1st of May, it rises at forty minutes 
past ten in the evening. It is in opposition to the sun on ibe 
8th of June ; after which it will be seen in the evening. Du- 
ring the greater part of the month of May, it will likewise be 
seen between ten in the evening and midnight, but at a low al- 
titude. It will continue to be visible till the month of Decem- 
ber, but i^ will be difficult to distinguish it after the month of 
October, on account of its low -altitude and its proximity to 
the snn. It arrives at. the point of its conjunction with the 
8un on the 15th of December. The most favourable times 
and positions for taking telescopic views of this planet will be 
during the months of Mity, June, July, August, and Septem- 
ber, especially when it is on or near the meridian. During 
the latter part of August and the months of October and No- 
vember, about an hour after sunset, it will be seen towards 
^e southwestern quarter of the heavensyat a comparatively 
small elevation above the horizon. 

This planet is pot distinguished fOr its brilliancy to the 
naked eye ; but it exhibits a most striking and beautiful ap- 
pearance through a telescope ; more so than any other planet 
of our system. It appears of a dull leaden colour when view- 
ed by the naked eye, and is not easily distinguished from n 
fixed star except by. the steadiness of its light, never present- 
ing tirtwinkUng appearance as the stars do ; and from which 
circumstance it may be dnstinguished from neighbouring stars. 
It will be in conjunction with the star Rho Ophiuchi on the 
5th of June, at 51 minutes past.8 P.M., when the star will be 
Li.2 
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about half a degree north of the planet. It will likewise be 
in conjunction with the same star on the S7th of' October, at 
9^ 36' P.M., when the star will be ^fty-(bur minutes of a de- 
gree north of the planet. Poring this year the jrings of Sat- 
urn will appear to the greatest advantage, the opening of these 
rings beins then at their utmost extent. In the beginning of 
October, toe proportion of the longer axis to the transTorse 
axis of the rings is nearly as 35 to 16. 

7. Tile Planet UranU^. 
This planet is for the most part invisible to the naked eye. 
The best time for detecting it by means of a telescope is when 
it is at or near the period of its opposition to the son, which 
happens this year on the morning of the 11th September. At 
that time it passes the meridian about midnight, at an eleva- 
tion of about 32|^^ above the horizon. On the Ist^f Au- 
gust it passes the meridian at forty minutes past two in the 
morning ; on the 1st of October, at thirty-two minutes past 
ten in the evening ; on the 1st of November, at twenty-seven 
minutes past eight ; and on the Ist pf December, at twenty- 
eight minutes past six, in the evening. Its right ascension, or 
distance from the first point of Aries at its opposition, Septem- 
ber 1 1, is 23>' 18' ; and its south declination, 6° 20' 26". It 
rises during the year at points a little to the southward of the 
eastern point of the compass. It is in conjunction with the 
lyioon on the 9th of January, at 2*» i7' P.M., when it is 1*> 
27' south of the moon. . It is in con jane tion with Mars on the 
16tb of February, at 11>^ 33' P.M., when Uranus is only nine 
minutes of a degree to the north of Mars ; so that the two 
planets would be^ seen at ,the same time in the ^d of the tel- 
escope, were not both these bodies rather too near the sun at 
that time for distinct ohserv|»tion. Itisin conjunction with, 
the 9un on the 6th of March, and with the moon on the 31st, 
when it is 2® 1' south of the moon. It is in conjunction with 
Venus on the 6th of April, at seven in the morning, when it is 
40' north of Venus. On the 25th of May, at forty-five mti^ 
utes past nine in the evening, it is in eonjunction with the 
moon, when it is 2° 39' south of that luminary. On the 15th 
of August, at 3ti 15' P.M., it is asain in conjunction' with the 
moon, when it is 3° 9' south of t£at luminary. On the 11th 
of September, at 8^ 42' P.M., and on the 9th of October, at 
four in the momine, it is in conjunction with the moon, and 
in both cases it is then about 3^ south of the moon. 
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N.B. In the preceding s^tements, the observer is supposed 
to be in 52° n<Mrth latitude. In places a few degrees to the 
north or fiOath of tbiff latitude, a certain allowance most be 
made for the times of rising and the altitudes which are here 
specified. To thdse who reside in lower latitudes than 52^, 
the altitudes of the different bodies will be higher, and to 
those in higher latitudes the altitudes will be lower than those 
which are here specified. For exanfrple : when it is stated that 
Saturn, comes to the meridian at an altitude of 16^^, this 
planet will pass the meridian of a place 4n 42^ N. latitude at 
an altitude of 26i^°, and the meridian of a place in 62° N. lat- 
itude at an altitude of only 6^°. There being 10° of differ- 
ence in the latitude of the supposed places, the attitude of the 
heavenly body will be 10° higher in the one case, and 10° 
lower in the other. 



II. POSITIONS OF THB PLANETS P0» 1841. 

^ 1. Mercury. 

This planet is at its superior conjunction with the sun on 
the 5th of February, and at its greatest elongation on the 4th 
of March, when it is 18° 8' east of that luminaly pit will 
therefore appeat as an evening star, in a direction nearly due 
west, a little above the horizon, after sunset, between six and 
seven in the evening. It arrives at its inferior conjunction 
with the sun on th^ 20th of March. Its next greatest western 
elongation happens on the 17th of April, when it is 27° 21' 
west of that luminary. The planet will be s^en about ten or 
twelve days before aiid after this time in an easterly direction, 
between three and four in the morning. Its next superior 
conjunction is on the 26th of May ; and its next greatest 
eastern elongation on the 30th of June, when it is 25° 49^ 
east of the sun, and, consequently, will be visible in the even- 
ing, in a northwesterly direction, after sunset. This would 
form one of the most favourable opportunities of seeing this 
planet, as it is then in a high north declination, were it not 
that the strong twilight at this season prevents smalf objects 
in the heavens from being easily distinguished. Its next 
greatest elongation is on August 15th, when it is 18° 37' 
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west of the sun, when it will be seen in a northeasterly direct 
tion, about four in the morning. It is again at its greatest 
eastern elongation on the 25th of Ootober, when it is nearly 
24^ east of Uxe sun. It will be,near the southwestern part of 
the sky about sunset ; but its great soutl^ern declination at 
that period will prevent it from being easily distinguishable. 
On the 3d of December i^ will reach the point of its greatest 
western elongation, when it is 20^^ west of the sun ; when it 
may be seen for a week before and after this time, about seven 
in the morning, in a direction a little to the north of the south- 
east point of the compass, at .a. low altitude, 

2. Venus. 

Venus will this year exhibit a more frequent and brilUant 
appearance to common obs^vers than in 1840. It will be an 
evening star, first in the southwestern,, next in the western, 
and afterward in the northwestern quarter of the heavens, 
during the months of January, February, March, April, and 
the beginning of May. During the greater part of January it 
will a^ar nearly in a southwesterly direction, and W.S.W. 
Throughout February it will appiear nearly west, and west l^ 
north. Throughout March, Ajuril, and the beginning of May, 
it will be seen in a northwesterly direction, will be visible in 
a pretty high elevation above the western horizon, and will 
continue for the most pai[t nearly three, hours above the horir 
^on after sunset. Its greatest brilliancy is about the 8th df 
April, when it appears in a crescent form. When viewed by 
the telescope in January it will present a gibbous phase, like 
the moon four or five days before or after the full. In Feb- 
ruary and March it will be in the form of a half moon ; in 
April and the beginning of May it will assume the figure of a 
crescent ; this crescent will appear more and more^ slender, 
but more expansive, till within a few days of its inferior con- 
junction with the sun, which takes place on the l&h of May, 
about one in the morning. After this period thia planet will 
be seen by the naked eye ouly.iu the morning before sunrise, 
in an easterly and a northeasterly direction, till the end of the 
year ; but with an eqbatorial telesQOpe it may be distinctly 
seen every clear^ day, eyen at noon, during its whole course 
from one conjunction to another, with the exception of only 
two or three weeks in the coursi^ of nineteen montha. I^ 
greatest brilliancy, after passing its inferior conjunctioOy ia 
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•boot the 20th of June ; preTious to which it will appetr at 
a crescent, and will afterward gradually assume a half moon 
and a gibbou^ phase. 

Venns, in its coarse throughout the year, will pass yery 
near some of the other planets and some of the fixed stars. 
The following table exhibits the times and circumstances of 
those conjunctions in which Ventis makes the nearest approach 
to tome of these bodies ': . 



Tint iof Ooqjoictka. 



1. Jan. 12 . 

2. — 25 . 

3. Feb. 18 . 

4. Mar. 22 . 
-5. Aprfl 7 . 

6. — 23 . 

7. July 12 . 

8. — 12. 

9. — 13 . 

10. — 24 . 

11. — 31 . 

12. Aug. 4 . 

13. — 6 . 

14. — 12 . 

15. — 19 . 

16. Sept. 10 . 

17. — 12 . 

18. — 28 . 

19. Oct. 3 . 

20. — 10 . 

21. — 13 . 
22.-26 



h. B. 

11 11 A.M. 
1 25 A.M. 
7 46 A.M. 

11 A.M. 
6 56 A.M.- 

6 31 P.M. 

7 43 A.M. 
3 52 P.M. 

1 4 A.M. 
3 40 A.M. 

11 15 A.M. 
9 25 A.M. 
126 P.M. 
3 53 A.M. 
7 12 P.M. 

2 45 A.M. 
7 59 A.M. 

, 13 A.M. 

7 35 A.M. 

9 2 A.M. 
. 9 56 P.M. 
. 9 42 P.M. 



ff Aquarii . . . 


♦ 0'15'N 


Uranus .... 


. Ura.0 4N. 


c^Piscium . . . 


• ♦ 3N. 


9 Arietis .... 


♦ 8N. 


« Pleiadum . . 


. * 51 S. 


The Moon . . . 


. Ven.0 59 N. 


ii Tauri .... 


♦ 11 S. 


a Tauri . i . . 


. ♦ 20 S. 


<^ Tauri . . . . 


♦ 6N. 


m Tauri . . . . 


» 46S. 


^ Tauri . . . . 


. * 57 N. 


X} Orionis . . . 


♦ 14 S. 


X^ Orionis . . . 


♦ 30 8. 


V Geminorum . 


* 35S. 


CGeminorum . 
i Cancri . . . . 


♦ 48. 


♦ 38N. 


The Moon. . . 


. Ven.0 2lN. 


« Leonis .... 


* 58. 


fi Leonis .... 


♦ 43 S. 


X Leonis. . . . 


. * 15 N. 


ff Leonis . . . . 


. • 29N. 


ij Virginis . . . 


♦ 14 8. 



In the above table, the first column states the time of con- 
junction of the star or planet with Venus ; the second column 
contains the name of the star or planet ; and the third, the 
distance and position of the star or planet from Venus. N. 
denotes that the star is north of Venus, and S. that it it 
south. A.M. denotes before twelve at noon ; and P.M. af- 
temoon. In those conjunctions marked Nos. 1, 2, 3, 4, B, 9, 
12, 16, 17, 18, 20, 22, the star and the planet will be seen in 
the' same field of view of the telescope ; and althotigh the ob- 
servation should require to be made in the daytime, the star 
may probably be distinguished if the telescope have % great 
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BHtffnifyin^ power. The conjonction of Venus with UrantUt 
on the 2oih of January, at twenty-five minutes past one in 
the mprning, will alford an opportunity to amateur observera 
of observing this latter planet, which is invisible to the naked 
eye. Although both these bodies will be set to the inhabi- 
tants of Britain before the conjunction take place, yet they 
will be both seen in the same field of the telescope, between 
six and eight o'clock on the preceding eveniikg, and they will 
not be far distant On the evening immediately succeeding the 
conjunction. At New- York, Philadelphia, Boston, and other 
parts of the United Slates, these planets will be seen about 
an hour ol: an hour and a half before the time of conjunction, 
Uranus appearing very near to Venus, and uj^rmost, when 
viewed with a telescope having an erec^ eyepiece. 

N.B. All the above, and the preceding and following state- 
ments, are calculated for the meridian of GreenwicI), and are 
ezftressed, not in astronomicalj but in citU time. 

3. Mars. , 

During this year this planet will make a conspicuous i^ 
pearance, and be seen in its brightest lustre ; but its declina- 
tion beins south throughout the yeai", it will not rise to* so high 
an altitude, nor remain so long above the horizon, as in some 
former years. During the months o^ January,. Februiliy, and 
March, it will^ be seen only or chie^y in the morning, in a 
southeasterly direction. In the beginning of January i% wiU 
appear nearly in a direction east by south soon after the time 
of its rising. On February the 1st it comes to the meridian 
•bout five m the morning, at an altitude of about 29^ ; and 
on March the 1st, at thirty-seven minutes past three in the 
morning, at an altitude of 27°. About th^ middle of March 
It will rise about half past sine in the evening, and dnay bo 
seen about an hour or two afterward near the southwest quar* 
ter of thft heavens. F/Tom 1ihis period it will be seen in th# 
•yening till the -end of the yeur ; but as its distance from the 
earth will rapidly increase after the months of August and 
September, and as it ia then in a high degree of south declina- 
tion, it will not be much noticed by common observers during 
October, November,^ and December. On the 18th of ApriU, 
about two in the morning, it arrives at the point of its of^pofi- 
tion to the sun, when it is nearest the «vth, wh^ it appdaia 
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with • full, QHnligbteoed hemisphere, end wheD it alfoids the 
best opportunities for t«lescopie obserTation. It will be most 
conspicuous this year, in the evening, during March, April, 
May, June, July^ and August, and will be distinguished from 
surrounding stars by its rudd^ appearance. During the months 
of July, August, and September, it will be seen chiefly near 
the southwestern portion of the sky. On the 11th of March 
it is stoHonaiy ; that is, appears without any apparent motion ; 
after which, its motion is retrogrades or contrary to the order 
of the signs of the Zodiac, and continues till thd 29th of May, 
when it is again stationary ; after which its motion is direct^ 
or according to the order of the signs. 

l*he pisnet MaM will be m -conjunetion with $ Virginia on 
the 1st of Jatiuary, at thhty-two minutes past four P.M., when 
the star itrjll be 17' south of the planet. It will be in con- 
junction with k Virginis on the 4ih of April, at. eight in the 
morning, wlien the star will be 49^ north of Mars. It will be ' 
in conjunction with a* Libr» on the 10th of August, at nine- 
teen minutes past two P.M., the star 1^ 58' north. On the 
16th of September, at fifty-three minutes past three in the 
morning, the star g Ophiucfai will be in conjunction at the 
distance of only 1' to the south ; so that the two bodies will 
seem thnost to touch each other. On the 27th of September, 
about six j^'clock in the evening, this planet will be in con- 
junction with Jupiter, when Mars will appear 2^ 4' to the 
south of Jupiter. - On the 4th of October, at thir^five min- 
utes past ten P.M., it will be in conjunction with a Ophinchi, 
when the star will appear only (T south of the planet. On 
December 18th it wiU be conjunction with t Capricomi, at 
8^ 47' P.M., when the star will be only eight minutes m a 
degree south of Mars. 

4. Vestd, JunOf Ceres^. and Pallas. 
These planets will all l^e in opposition to the sun this year. 
Vesta will be in opposition on the 28d of October, at twenty- 
one minutes past three in the morning. It will transit the ' 
meridian about midnight, at an altitude of S8^ 20^. Right 
ascension 2^ 2* %r\ north declination 20' 23". On the 20th 
of April, at 1^ 25' P.M., it is ra conjunction with the tUxp 
Piscium, the star 1^ 84' north of the planet. On the 22d of 
April, at 10^ 56' A.M., it is in conjunction with r Piscium, 
the star P 11' south of Vesta. On the 24th '^f August, at 
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Ih 44' A.M., the star v Cefi will be in conjtmctioDj the sUr 
14' north of Vesta ; both these bodies vfiU therefoi;e be seen in 
the same field of a telescope. 

Juno will be-in opposition on the 19th of March, at 2^ 45' 
P.M., and will come to the meridian about midnight, at an al- 
titude of about 41° 3'. Right ascension ll^" 69' 55", north 
declination 3° 8' 15'^ Juno will be in conjunction with fj 
Yirginis on the 4th of March, at d*" 24' P.M., the star 28' 
south of Junk). On the 25th of April, at noon, it will be in 
conjunction with v Virg^inis, when the star will be only 7' 
north of the planet. This conjunction will afford a favourable 
opportunity for detecting Juno. On- the 24th of May, at 7^ 
12' A.M., ft will again be in conjunction with v Yirginis, when 
the star will hie 36i' south, of the planet. On th^ 22d of June, 
at 8^ 36' A.M., it will be in conjunction with tt Yirginis, the 
star 45' north of the planet. 

Pallas is in opposition to the sun on the 4th of September, 
at 5^ 34' P.M., when it will come to the meridian at- an alti- 
tude of 40° 41i'. Right ascension 22>' 37', north declination 
30 4|/ 2(K/ Pallas will be in conjunction with the star 17 
Aquarii on the 20th of September, about one in th^ morning, 
when the star will be 22' south of Pallas. 

Ceres is in opposition on October 13th, at twenty-two min- 
utes past eleven A.M.,,and^comesio the meridian at that time 
at an elevation above the southern horizon «f 82° 45^-'. R4ght 
ascension li" B5' 20"^ north declination 5° 14' 30". 

5. Jupiter. 
This planet passed its conjunction with the sun on the 21st 
of November, 1840, and^will appear as a moiming star during 
the months of January, February, March, and April. On the 
1st of January it will tise near th6 south, ar thirty-four min- 
utes past five in the morning, and will psss the meridian at 
forty minutes past nine, at an altitude of nearly 17°. On the 
1st of February it will rise in the i^e quarter, at fifty-six 
mLautes past three, and come to the meridian about eight. 
On the 1st of March it wiU rise at twenty-two minutes past 
two in the morning, and pass the meridian at twenty-eight 
minutes patft six. On the 1st of April it risee at twenty- 
eight minutes .past twelve, midnight; an^ on the 1st of May 
at thirty-two minutes past ten in the evening ; after which it 
will continue to be seen in the evening till about the middle 
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of November.' it will be in conjuDction witb the sun on th^ 
morning of tbe 23d of December, after which it will be a 
morning star. The declination of Jupiter on January Ist is 
SI® 3i^ sotUh, and on the 1st pf December, 23® 18i' south. 
On account, therefore, of its great southern declination, its 
altitude will be low, and its. duration.above the horizon com* 
paratively short. Its altitude, when passing the meridian 
about the beginning of December, is only H° ^'> Its oppo- 
sitioa to the sun happens on the 5th of June, at 10^ 16' P.M. 
It will appetir chiefly in a southerly ^and southwesterly direc- 
tion in the evenings of July, August, and September. The 
best time for telescopic observations on this planet in the even- 
ing will be from April till the end of August. 

On the 20th of April, at a quarter past three in the morn- 
ing, all the satellites of Jupiter will appear on the west side of 
the planet, when viewed with a telescope having an erect eye- 
piece, and in the order of their distances from Jupiter. The 
same phenomenon will happen on the 8th of June, at thirty 
minutes past eleven in the evening. On the 5th and 1 8th of 
July (on the east of Jupiter), at K>rty-five minutes past nine 
in the evening ; on the 27th of September, at 7^ 30' P.M. ; and 
on the 17th of November, at 5»» P.M. 

6* Sahirti 
This planet will be teen onl^ in the mommg from the b&- 

finning of January till the begmriing of May. On the Ist of 
ehruary it will rise at 5^ 8' A.M., in a direction nearly south- 
east, and will come to the meridian atO'^ 8' A.M., at an alti- 
tude of 15® 35' ; on the Ist of March it rises at twenty-eight 
minutes past tluree in the morning; on the 1st of April at 
thirty-one minutes, past one ; and on the 1st of May at thirty- 
two minutes past eleven in the evening. From January till 
May the planet will be seen chiefly in a soiUheasterly direction 
in the coming, at a small elevation above the horizon. From 
July till October it will ,be seen in the evening, chiefly in a 
' southerly and south-by-west direction. It ia in opfio^itinn to 
the sun on the 21st of June, when it lifies about eight ia the 
evening, and passes the meridian about midnight. It will be 
in conjunction with the sun on the a7th of December. Iti 
right ascension on thejst of January ia IT*^ 43', and its soiiO 
declination 22® 21'. On the 3 let of Pecember ita right a# 
cension ia 18^ 26', and south declmaiion 32° 40'. On ac 
Mm 
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count of its ^reat toathern declinttton itid ito noUuty to te 
sun, it will not be much noticed during the latter part of Oc- 
tober and the months of November and December. 

During this year the ring of Saturn wiU be. in a toiy fa» 
▼curable position for telescopic observation, the elliptical Hg* 
ure of the ring appearing nearly at its utmost width, so that 
it will appear very nearly to encompass the planet. The best 
periods tor telescopic observations in the evening wiU be firom 
the month of May till the end of September. 

7. Uranu9^ 

Uranus will be in opposition to the sun oq the 15tk of Sep* 
temberrSt 10^ 17' A.M., when it will pass the meridian alx»ut 
midnight, at an altitude of 34*^ 15'. Right sscension at this pe- 
riod, 2'3u 33^' ; south declination, 3^ 45'. It is in conjunctton 
with Venus on the 25th of January, at twenty-five minutes past 
one in the morning, and is distant from Venus only four min- 
utes of a degree. It is in conjunction with Vesta on the 0th 
of April, at nine in the evening, being 3^ 54' to the north of 
Vesta. On the Ist of Septembbr it passes the meridian st 
fifty-one minuted past twelve, midnight t on the 1st of Octo- 
ber, at forty-nine minutes past ten in the evening ; on the 1st 
•ftfo vember, at forty-three minutes past tfight; on the 1st of 
December, at forty-four minutes past six *, and on the 1st of 
January ,^1842, at forty-four minutes past four in the after- 
noon. The most eligible periods for detecting this planet by 
means of thf telescope are the months of August, September, 
October, snd November. 

N.B. The pifeceding descriptions of planetary phenooMiia 
are chiefly intended to inform common observers as to the 
seasons of the year when the different planets may be seen, 
and the quarters of the heavens to which they are to direct 
their attention in order to distinguish them. It may be prop- 
er to observe, that the planets in general cannot bedistinguisn- 
ed by the nak^d eye for alx»ut a month before and after their 
conjunctions with the sun, except Venuf, which may fine- 
quently be seen ^rithin a week before and after its twfmor 
conjunction; but this planet will sometimes be invisible to 
the naked eye.for a month or two before and aft«ejts »uferi$r 
eoniunction with the sun. 

Fbr a particular description of the motions, distattcee» mf« 
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nitudM, and other c^nomenft in relation to the primary plan<* 
eta and their satellitea, the reader ia reapectfully referred to 
the Tolume entitled ** Cblibtial Scbnb«y ; or, the Wondera 
of the Planetary Syatem diaplayed,*' where all the most in- 
tereating facta connected with the aolar ayatem, and the ace* 
nery it dikf^ya, are particularly detailed. 



ECUPSES ANP OCCULTATIONS. 

I0UP8I8 IN 1840. 

There will be four eclipeea this year, two of the aun and 
two of the moon ; but none of them will be visible within the 
limita of the Britiah ialea, nor in the United Statea of Ameri* 
ca, except a partial eclipse of the moon, August ISth^ a| 
7^ f^' A.M., Greenwich time. Thia eclipse will be visible 
at Philadelphia, New-York, Boatom, and most parte of North 
America, but. not in Britain. On 'March 4th there wilt be an 
annular teclipse of the aun, the middle of which will happen 
at 7k 23^ A.M. ; and on August S7th there will be a total 
eclipae of the sun ; middle of the eclipse about 7^ A.M. 
These two interesting eclipses will be visible chiefly in the 
eastern parts of the fflobe, in the eastern parts of Africa, 
the East Indies, the Indian Ocean, Australia, dec. At the 
C«pe of Crood Hope there will be a partial eclipae of the aun 
on Auguat 37th; but both eclipsea will be invisible both, in 
Britain and America> 

Bcuma IN 1841. 

Thia Tear there will be six eclipses, four of the tun and 
two of the moon, at the following timea : Of the sun, January 
23d, at 6k 23^, a partial eclipse, visible only in a stfiaU portion 
of the Southern Ocean : of the moofi, February 6th; at 2^ 6^ 
A.M., visible in Gre^t Britain ;■ of the tun^ a partial ecUpsc, 
February 21st, at 11^4^ A.M., visible chiefly in the North 
Atlantic Ocean, Iceland, and East Greenland ; of the sun, a 
partial ecHpse, July 18th, at 2^ 24' P.M., visible in Baffin's 
Bay, Iceland, Norway, Sweden, Russia in Europe, Prusais, 
Germany, Scotland, &c., J)ut invisible at Greenwich ; of thd 
mqon, a Mai eclipae, Auguat 2d, at 10^ 1' A.M. ; of the swh 
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a partial eclipse, Angnrt 16th, at »»» 1^ P.M.* viaiMe cWety 
HI the South Pacific Ocean. The times here specified de- 
note the middle of the ecKpep. . , j . 

All the -above eclipses are iDTinbte at Greenwich, and in 
moat parts of Britain, except the totd eclipse of the moon on 
February 6th and 6th, of which the following is a more par- 
ticular detail in mean time at Greenwich : 

Pint contact with penumbra of the earth's shadow, Feb- ) jj j^ ^^^ 

Tint contact with dark shado,w, February^kh SO ^.M. 

First total immeraioa in d«rlcshado>9, ditto * 1 IJ a-.m. 

Mlddle of the eclipse, ditto * ft ^"* 

Last total immersion in dark shadow, jditto J **J ^"' 

Last contact with dark shadow, ditto 8 W| a«m. 

Last contact with penumbra, ditto ..'.... 4 4© a-m. 

Digits eeUpsed,90i. 

A large folar eclipse will be visible on July 8, 1S42 ; and 
no eclipse of the sun will be visible in Bntaua till that time. 
That eclipse will be totai in the southern parts of France, and 
large even in and near London. At Greenwich, it will begin 
at 4* 53i' A.M., and end at 6»» 43'. Digits eclipsed, 9° 42i'. 
Of course this eclipse will not be visible in the United SUtes, 
nor throughout any part of America, as the sun will not at 
that time be risen to those places. 

OCCULT ATIONS OP VBNU8 BY THB MOON IN 1«41. 

On the d6th of March, 1841, the phinet Venus will sufifer 
an occuUation by the moon. It will begin to be inmiersed be- 
hind. the moon at forty minutes past two o'clock in the after- 
noon, of Greenwich mean time, and will emerge from behind 
the opposite limb of the moon at twenty-three minutes past 3 
P.M. Another occultation of Venus will happen on the 12th 
of September, 1841 ; immersion thirty minutes past six in the 
morning, emersion forty-two minutes past 7 A.M. In the 
occultation of March 26, Venus will be nearly in the form of 
a half moon, snd the moon iri the form of a crescent. Venus 
will be immerged at the dark (or eastern) limb of the moon, 
and will emerge from the enlightened crescent. They will be 
then nearly on the meridian, at an altitude of about 60^^ and 
nearly thjree hours of right ascension east of. the sun. A 
abort time after sunset,- Venus will be seen a little west from 
the lunar crescent, but very nea» jt, shininff with considerable 
splendour. Although this occultation wm baj>pen whde the 
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•an is ahem the koriioo, jet both tke maoa mad Veoo* will 
6e easilj peroeived wilh a common telescope of very moderate 
magnifjing power. lo the occaltatioo which takes place oo 
the mornios of September 12, Yeoos will, as in the former 
case, be-nearly in the shape of a half moon, and the moon a 
slender crescent, being onhr t^ dajs from the period of con- 
junction, or new moon, ui this case Venos will be immer- 
ged at the enlightened limb of the moon, and emerge from 
the dark h'mb. Both bodies will be then in an esfiterly or 
northeasterly direction, and the immersion wiU take place a 
little after sunrise ; about half an boor before which, Venus 
will be a^en a veiy little to the east of the moon. 



EXPLANATIONS OF SOME Of THE ENGRAVINGS 
OF THE STARS. 

Plates I, and II., which represent portions 6( the hearens 
as seen about the middle of January and the Ist of Septem- 
ber, have been explained p. 21-24; and Plate III., which 
represents the north circumpolar stars, haa been explained p. 
«ft.29. . 

Plate IV. represents some of the larger atars and pnnci- 
paj constellations around the l$ouih Pole, Uf the distance of 
45^ from that pole. It also shows a portion of the Milky 
Way yrhich traverses that region of t^ie heavens, and which 
is aaid to appear there with peculiar brilliancy. One of the 
principal constellations which is frequently noticed, and which 

Xrs peculiarly striking to seafaring people and others, is 
i Crux or the Crots^ from the resemblance it bears to 
' that 6gure. It consists of five stars, one of the first magni- 
tude, two pf the ^aecond, one of the third, and one of the 
fourth magnitude. Four of these are in the position of a 
cross; the. northernmost and southernmost of which are al- 
ways in a line with ^e South Pole, and therefore serve for a 
direction in south latitude to, discover that pole, as the Two 
Pointers in the Gteat Bear serve to direct the eye to the 
North Polar-star. There is no large or prominent star at or 
near the SouUi Pole Thia constellation is represented near th* 
ine, or meridian, which points at XH., oppoaite to the month 
M M 2 
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of Bifttf. All its Stan, except the lowennost, appeir mihm 
the limits of the Milky Way. The stars iranAediately below 
the Cross belong to the Centaur /those on the left, opposite- 
AprU, belong to Robur Carolit or King Charles's Oak, which 
contains a star of the first magnitude. Fairer to the left, 
opposite March, is Argo Navia, or the Ship. Still farther to 
the left, opposite February^ is Pisces VolarUf the Flying 
Fish, which contains a st^ of the first magnitude, named 
Canopus, This star is marked near the left side of the 
map, opposite the middle of February^ To the right from 
the Cross are the two forelegs of the Centaur, distinguish- 
ed by two stars of the first magnitude, named Agena ai)d 
BungtUa^ Agena being the one next to the Cross. They are 
in the Milky Way, and appear o'pposite the month of June. 
Next to the Cross and the Centaur, on the right, are Circinus, 
or. th& Compasses; the Southern 2Vian^/e, which poolains 
three stars of the second magnitude in: the form of a triangle; 
and Ara, or the Alfar, which lies adjacent to the right-hand 
side of the map, opposite the space between JtUy and August, 
Directing our attention to the upper part of the map on the 
left, there is the constellation Mqunleus Pieioriat or the 
Painter's Easel, which consists of a nuinber of sniall stars. 
Next to this, and a' little aboye it, is Dorado, or the Sword 
Fish, which contains two or three stars of the second and third 
magnitudes. To the right of Dorado, is Hydrusy or the Water 
Snake ; above which is Achemarf a star of the first magnitude 
in Ertdanus^ which appears opposite the 1st of Detember. 
Next to Achemar, on the right, is Toucana, or the American 
Goose; above which, opposite November^ is th^ Phdnix; to 
the right of which is the Crane, whiph contains two stars of 
the second inagnitude; below which is Pavo, Or the Peaedck, 
which contains several sta^s of the second and third magnir 
ttides ; below Pavo, opposite to August, is Telesegpium, or 
the Telescope, which contains no remarkable stars. 'Within 
eleven degrees of the South Pole, represented by the central 
point of the map^ are two of those whitish or nebulous spaces 
calted the Ma^eUamc Clouds^ which are found hf the tele^ 
scope to consist of small stars and nebulous appearances. 
The other Magellanic clOud, which is the largest, is at * con- 
siderable distance from' the South Pole. In specifying the 
nanies of some of the above-stated cdnstellations, the it^ean" 
gruity of the animals and figures by which theso groups ^of 
stars are represented will at dnce be apparent to the readet. 
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Platb v. contains a condensed representation p( some of 
the principal constellations in the northern and southei^n hernia 
spheres on Mercator*8 Projection^ chiefly for the purpose of 
exhibiting thb course of thb Milky Way, and the relative 
positions of the constellations. Some of the larger stars may 
be here traced, as a Lyrae, Capella, 6lc.^ but they are more easily 
distin^ished in the other maps. (See the description given 
of the course of the Milky Way, p. ^44.) 

Fiff. 80 (p. 340) represents the comet of 1661, as seen by 
Hevelius ; the atmosphere, or nebulosity surrounding the nu- 
cleus, wh6n viewed at different times, varied in its extent, as 
likewise the tail in its length and breadth. 

Fig. 81 (p. 340) represents a class of comets which have 
their tails somewhat bent, which some suppose to be owing to 
the resistance of the ethereal fluid through which they move. 

Fig. 85 represents a telescopic view of the PUiades^ a 
group of stars in the constellation Taurus. About forty stars 
are, here represented, but with powerful telescopes many more 
may be discovered. Rkeita affirms that he counted 20O^stars 
witnin this cluster, and yet telescopes, at the period when he 
lived, had not arrived At the point of perfection they have 
now attained. The principal star in the Pleiades is Alcioney 
of the third magnitude, which is here represented near the 
centre of the cluster. The names of the others visible to the 
naked eye are Merope, Maia, Electra, Tayeta, Sterope, and 
Celino. Merope is toe one which some suppose to have been 
lost. In fabulous history these stars were the seven daugh- 
ters of Atlas and the nvmph Pleione, who were turned into 
stars, with their sisters the Hyades, on account of their mutual 
affection and amiable virtues. 

The othor five stars, besides Alcione, are of the fifth mag- 
nitude, as represented in the plate ; and the rest are tele- 
scopic stars of the sixth, seventh, eighth, and ninth magni- 
tudes. The lines, from right to left are portions of circles of 
declination, which run parallel with the equinoctial, as the par- 
allels of latitude on the terrestrial globe do with respect to the 
equator ; and on these the declination, or distance of the body 
from the equinoctial, is marked. The other lines, ftom top to 
bottom, are portions of circles of rieht ascension corresponainff 
with meridians on the terrestrial globe^ On these are marked 
the right ascensions ,of the heavenly bodies or their distance, 
reckoned on the equinoctial from the first point of Ariet. 
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One of these lines, at the top and bottom, is. marked 54^ 
showinff that the stars in that line ar^ 54^ east from the first 
point of Aries ; and the number 23, marked at the right uad 
left hand sides* shows that the sUr or stars in that line are 239 
north of the equinoctial. 

Fig. 86 represents the tail of the splendid comet or 1744 
which was divided into six branches, as described p. 349. Se« 
also the description given of th?s ct9met» ^ iS^. J3<i 
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ikiiR RATION of the Stars 6^,217,223 

Explanation of this phenomenon, illustrated by a 

figure 218,219 

Sir J. Herschel's illustration of the . . . ' . 220 
Various illustrations of the . . . .^ . . 221 
Conclusions deduced from this phenomenon . 221-223 
Algol, a variable star, description of its phenomena, pe- 
riod, &c . . . ^ 96 

Alphabet, the Greek 42 

America, North, whether its chmate has been changed by 

the action of a comet 359 

Andromeda, nebuls in, described .... 182, 183 

Annihilation, no proof that e(uch an event ever happens 89, 90 
Antinoi, variable star in ....... 97 

Aquila, its principal stars described . . . ; 23 
Arago, his opinion respecting the November meteors 251, 252 
His calculations respecting the comet bf 1832 . . 336 
On the comet of 1835 ...... .344,345. 

, On the light of comets 350 

On the number of comets 372, 373 

Aspect (rf the heavens id Januaiy • • . • 381-386 

In March • 386 

In May . .387 

In July 369 

Jn September .•.«,.... 390 
In November ^ .391 

Bayer's catalogue of the stars . . . ^ . . . 38, 39 
Bearings of the stars from each other, how to bis under- 

stood . . . . . , . 183, l&t 

Beccaria, his opinion as to the cause of shooting stars . 241 
Beings in the universe, immense number of . . . 317 
BessePs determination of the parallax of 61 Cygni . . 65-68 
Binary systems (see DouhU stars and Systems) . 108-132 
Bradley's observations for discovering the annual parallax 59-^ 
Bradley on the relative position of the double star Castor 112 
Discover]rofthe aberration of light . . . 60,217 
British Association, its proposal for a new arrangement 

of the constellations . . . . . 51 

Barrett, Mr., his notice respecting shooting start . 246 

Nn 
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Cancer, Its ralation and position .... 19,20 

Cania Major and Canis Minor . . . . .20 

Cassiopeia ^ ... 26 

New star discovered in, its phenomena, &c. . . 81, 82 
Castor, motion and period of its attendant discovered by 

Herschel 108-114 

Angular motion ef the small star, from 1779 to 183a 112-114 
Catalogue of the larger nebulae .... '209-216 

Catalogues of the stars 38 

Central body of the universe 238 

Changes in the starry regions ... . . . 103-105 

-Reflections and remarks suggested by , . 105-107 

Christian revelation 307, 326, 327 

Clusters ofxStars 166 

Globular, immense number of stars they contain . 167 

Immense distance of ib. 

Views and positions of certain clusters . . , 169 

Colures described 58 

Equinoctial colure >. 391 

Coma Berenices, description of . . . . 161, 162 

CoMBTS, general description of 328 

Aristotle's opinion respecting ...'.. ib. 
History and description of remarkable comets . 329-346 
Comet of 1680, description of its appearance— Whis- 
\ ton's opinion respecting . . . . 329-331 

Of 1682 and 1744, their phenomena . . i. 331-333 
Of 1770, its mysterious nature . . ^ . 333 

Encke's ahd Gambart*s particular description of 334, 335 
Alarms occasioned by. In France . . . 335, 337 
Comet 9f 1807, the author's observations on the . 337 
Schroeter's observations &nd deductions respecting . 338 
Herschel and Schroeter's description of its nucleus, 

tail, coruscations^ &c. . . . . 341, 342 

Reappearance of Halley's comet in 1835, description 

of the 343-346 

Luminous sectors seen in, by Arago . . 344, 345 
Mrs, Somerville's remarks respecting . . . 346 
Physical constitution qf - . ' . 347 

Opmions respecting their light, nuclei, tails, ^. 347-349 
whether they shine with native light . . 349, 350 
Increase of the nebulosities of . . . . .351 
Whether they may come in contact with the earth . ib. 
^ Their supposed iniSuence on the earth . 354-359 

Inconclusive reasonings as to their influence . 355, 356 
Their inhabitabihty . . ' . . . . 360-364 

Diversified prospects from 363 

Immense excursions of . ^ 364, 365 

On the orbiu and motions of . • • . 365^378 
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OomiTs, their supposed Dumber • . • • 372, 373 

Their rapid motions 375 

Their perihelions, inclination of oibits, &c. . . 374 
Size and splendour of certain cpmets . . . ib. 
Display the wisdom, power, and goodness of the 

Deity . 376-379 

ConateUatioiUy their origin 29, 30 

Principles on which they were formed . . 30-34 

List or ancient and modem, with the number of stars 

in each . . . 34^36 

Strictures on the ancient arrangement of the . . 42-47 
Proposed impro?ement in their delineation, arrange- 
ment, and nomenclature 47-51 

Positions of the, in every alternate mopth of the year 

381-392 

Corona Borealis 24 

Correspondence with the inhabitants of other worlds 299-301 

Coruscations of comets 338-342 

Creation, work of, not finished when our globe was ar- 
ranged 105 

Inmiensity of . 310-313 

Creations still going forward throughout immensity 105, 106 

''' 'Vgni, its paralliut and distance 65-68 

Its proper motion, velocity, dsc. . / 67, 225, 316 
Its situation in the heavens 74 



eiCrgnJ 
Its I 



Declination of a heavenly body . J ... 58 
DiiTT, Scriptural representations of his immensity and 

grandeur 70 

Boundless extent of his operations . 69, 122, 310, &c. 
His grandeur as displayea in the Milky Way . 150, 311 
His paternal care over all his creatures . . 151, 152 

His mfinity and eternity 254-257 

His omnipotence . . . 315, 377 
His wisdom and benevolence . 257-262, 281, 282, 378 
The exercise of his wisdom, &c., supposes the exist- 
ence of sensitive or rational beings . 260 
His benevolence of a communicative iwture, and con- 
stitutes his distinguishing character ) . . 259-261 
His attributes not separable parts^ or qualities 262, ^ 
' All his perfections are simultaneously in operation 262-271 
Whether his happmess may be increased 266 
Wherever his power operates, bis wisdom and good- 
ness are also displayed 262-265 

His character could not be vindicated, were there 

not a plurality of worlds ..... 269 
Creation demonstrates his existence and perfections 322-324 
His incessant ageney 325 
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Dkitt, if known only by the manifutatkn of his peilec- 

tioos 326 

The universe sn exhibition and manifestation of the 319 
His condescension and special superintendence over 
all worlds . . ... . ... 274 

His power, wisdom, and goodness, manifested in the 
system of comets 376-379 

Distances of the stars, how ascertained .... 54-65 
Huygens's method of determining the . • .63 
HerschelVand Wollaston's methods . • • 63, 64 

Ofthe nearest stars 62 

Of 61 Cygni, as determined by Bessel . • . 65-68 

DmibU Starts general appearance of . . . .109 
Phenomena of 9 Corons, ^ Herculis, y Virginia, ^c. 114-116 
Motions of, direct and retrograde . . • .116 

Telescopic views of 118 

Particular description of a variety of . • 117-121 

Reflections and remarks respectmg . • . 121-123 

> Distances from each other ..... 122 

Velocity of their motions 123 

Systems of planets connected with them . 123, 124 
Diversity in their periods of revolution . . . 124 
Numbers of, and binarv systema .... 125 

Contrast of colours exhibited by . . • .126 
Variety of aspects in the scenery of nature connect- 
ed with them ....... 127 

Distance from the earth, how it may be determined 129 
Savory's method of determining their distances 130-132 

Donlop, Mr., his catalogue of double stars, &c. 110, i23, 181 

Dunn, his opinion of new and variable stars ... 99 

Earth's annual motion proved by the aberration of light 222 
Earth, whether comets may come in contact with the . 351 
Egyptians, their worship of the host of heaven . ' . 40 



Encke's comet described . 

Engravings, explanations of . . . 
Equinoctial, part of its direction in the heavms 
Eternity ofthe Divine Mind 



334 

413-418 

23 

. 255 



Existence of God deteonstrated by creation . 

Gambart's comet described— alarms it occasioned . 335, 336 
Gaugmg the heavens, Sir W, Herschel's mode of . . 157 

Gemini, its position 20, 382 

Globes, celestial, how the stars should be delineated on 49 
Good, Dr. Mason, his sentiments respecting new stars . 88 
Goodness ofthe Deity . . . 259-261,269,281,378 
Goodricke discovers the period of Algol i ... 96 
Grandeur ofthe sidereal heavens . . • • • 142 
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GraTkation, laws of, may admit of very large planets to 

revolve arouDd suns 100-102 

Its inflaence extends to the starry regions . . 116 
Greek alphabet . . . . . . . 42 

Groups (H stars, description of . . . . 160-167 

Pleiades, 160 ; Coma Berenices, 161 ; Prssepe, 162 ; 

Orion, 164, dsc. 
Form interesting objects of contemplation through 
the telescope . 165 

Heat not altogether dq>endant on distance from the sun 361 
** Heaven of heavens,'^ what is included in this expres- 
sion . 278,321 

heavens, scenes of grandeur in the ... 105-107 

View of the, in every ahemate month of the year 381-392 

Herschel, Sir W., his astronomical labours . . .10, II 

His opinion respecting variable stars ... 98 

His catalo^e of double stars 109 

His investigation of the motions of double stars 1 1 1-1 14 
His observations on the Milky Way . . 146-158 
On the nebula in Orion . . . . . . 208 

On the comet of 1811 343 

Herschel, Sir John, ^ strictures on the ancient constel- 
lations . 51 

His catalogue of double stars . . . . . 109 

His remarks on the motions of double stars . 117 

His description of the nebula of Orion . • 202, 204 

Hisillustration of the aberration of light •% • . 220 

Herschel, Miss Caroline . . . . . • 174, 334 

Hevelins's catalogue of the stars . . • . • 39 

Discovers a new star in the Swan . . • • 86 

Hipparchus, his catalogue of the stars . • • • 38 

Discovers a new star 8C 

^ '* Host of heaven," what this expression implies • • 279 

' Humboldt's account of a meteoric shower • • • 245 

Hnygensy description of the nebula in Orien ., • • 196 

Hyades, their relative position • • • • • 10 

Hydra, its position 20 

Variable star in . • 95 

Idea of the umverse, how acquired 319 

Illustration of the distance and magnitode of the start . 77-79 

Infinity of the Deity 254.255 

Influence of comets 354-360 

Of the moon 357 

Inhabitants of other worlds, their organs, Realties, 6ic 288-299 
Make progress in knowledge . . ... 298 

Meralptateofthe 354-360 

Nn2 
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Intellectual beings inhabit other worlds .... 288 
Immense number of, in the universe . . . 317 
Intellectual views, progressive ezoansion of, necessary to 

the happiness of finite minas . * . . 267-269 
Isaiah xl., 15, 17, considered as implying a plurality of 

worlds 275-278 

Job, his allusion to the constellations .... 39 

Kepler's description of a new star in Serpentarius . . 84, 85 
** Kingdom of God," what the expression includes, and 

its references to a plurality of worlds . 280,282,283 

Lambert's views of the system of the universe . 173, 238 
His opinions respecting comets . 361, 364, 365, 372 
La Place, his opinion respecting new start ... 87 
Latitude of a star, definition of ..... 57 
Light, aberration of (see A6emrtibn) . . . 61,217 

Motion and velocity of 221, 223 

For what purpose created 291, 294 

Of comets 350 

Locomotive powers of the inhabitants of other worlds 294, 295 

Longitude or a star defined 57 

Lyra, its position 24, 26 

Description of the annular nebula in ... 183 
Delineation of its principal stars .... 184 
When it passes the meridian, and when near the ho- 
rizon . 385, 394 

c Lyre a quadruple system 134 

Magnitude of the stars, difficulty of determining this point 72-74 

Apparent 72,73 

Real, of certain stars .75 

Man, whether he may ever traverse the spaces of tte uni- 
verse 70,71 

Is the object of Divine care and beneficence 151, 273, 274 
Maupertius, his opinion of variable stars ... 99 

Measures of distance • . . 53-59 

Messier's catalogue of the larger nebulsB, with descrip- 

tions and remarks • • . . . . 209-216 

Meteoric stones 240 

MeUorie tkowersj various descriptions of . . . 241-248 
Their appearance at New- York, B^ton, Philadel- 
phia, &c., in November, 1833 . . . 242-245 
Delineation of their appearance .... 244 
Their appearance at Cumana, Mocha, Florida, &c., 

in 1779, 1799, &c 245,246 

Remarkable circumstance attending these phenom* 
•na ...... . .847 
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Meteoric showersy observations made on them in France in 

1836 248 

Dr. Olmsted's deductions respecting tlieir nature and 
origin . * . . . . . . . 249-251 

Arago*s opinion respecting these phenomena . 251, 252 
Probably proceed from a celestial body . . 250, 251 
Delineation of the orbit of the body whence they are 

supposed to have orignated . i . . • 252 
General reflections and remarks on this subject . 253 
Michell's opinion respecting double stars . . . 110 
Milky Way, particular description of its position, phenom- ' 

ena, ^c . 142-160 

Constellations through which it passes (delineated in • 

Plate V.) 144 

Its varied appearances 145 

Countless multitude of stars it contains . . 145-148 
Sir W, Herschers observations on the . • 146-158 
Numberof stars it may contain .... 148 
Distances of some of the stars connected with it . 149 
Schroeter's observations on this zone . . 149t 150 
Reflections on the scene it exhibits . . . 150-152 
Supposed to belong to the class of nebula • . 152 
Position of the solar system in the . . . . 152 
Its structure and form delineated . . . 153-157 
Sir J. Herschers descriptidh of, in the southern hem* 

isphere 159 

Supposed number of worlds in it . . . .311 
Moon, Its influence on the earth ..... 357 
Moral laws common to all intelligences . . . 304-306 
Moral order, in what it consists, moral evils, &c. . . 304 

Motion ofthe new star of 1572 92 

One of the causes of the phenomena of variable stars 106 

Jfo<tbn« complex in multiple stars 137 

Of immense velocity in relation to double stats 123, 225 
Proper motions of the stars, when and by whom ob- > 

served 223 

Table of proper motions 225 

Of double stars, their velocity, &c. . . . ib. 

Immense and astonishing nootions in the universe 315, 316 

Multiple stars 131-142 

Representation of a treble and quadruple system of 134, 135 
Orbits of ........ 134,135 

Reflectionson .... ... 138 

List of, with remarks ..... 139-142 

Nebula in Orion, Haygens't and HerschePs description of, 

&c 198,901,315 

General description of the . . . . . ,171 
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Nebulas, Sir W. HerschePs observations and remarks on 178 
Lambert's views on this subject .... 173 
Number of, already discovered . . . .174, 175 
Their great magnitude, distance, and grandeur 175, 194 
Various kinds of, clusters, resolvable nebuls, &c. 180, 181 
Views and descriptions of various ... 182-198 
In the shape of a dumb-bell, and of aluminous ring 184-187 
Dehneations of nebulous stars . . . 187-192 

Extensive diffusive nebulosities .... 192 
Round, extended, brightest in the middle, &c. . 194 

Stellar 194 

Planetary, their immense size, &c. . . 195-198 

Irresolvable, opinions^ respecting • . ., 205-207 

Catalogue of the most remarkable . . . 209-216 

Nebular hypothesis . / . . . . 205-209 

Nebulosities joined to nebuls and diffusive nebulosities 192, 193 

Nebulous matter in the heavens, various opinions respect* 

ine 207-209 

Nehemijm ix., 6, considered as illustrating the popula- 
tion of the universe 278-280 

New creation^ incessantly going forward throughout 

space . 105,106 

New stars, their number and diversified phenomena . 80-86 

Conjectures and opinions respecting their nature 86-88 

Explanations of their probable nature and phenomena 89-92 

Reflections on this subject . . . . 89, 92, 93 

Figure illustrating the position, of one in Cassiopeia 83 

Description of one in Serpentarius .... 84 

Untenable opinions on this subject . . . . 89 

Newton, Sir Isaac, his opinion of new and blazing stars 98 

Nocturnal scenes in other planets . . . . . 98 

November meteors particularly described . . 242-254 

Occultation of one star by another . . . . . 115 
Occulta tions of Venus by the Moon, 1841 . . .413 
Olmsted, Professor, his deductions respecting shooting 

stars and the November meteors . . . 249-261 
Opacjue globes may exist of an immense size 102, 238, 239 

Orbits of double stars 116 

Orion^ its position in January, its belt, &c. ... 18 
Natural delineation of its principal stars ... 49 
View of a group of stars in its sword . . 164, 165 
Delineation ana description of its nebula . . 198-201 
Huygens*s description of its nebula, the author's bb- 

vations on . ' lb. 

Sir W. and J. Herscheirs descriptions of it . 201, 202 
Supposed magnitude of its nebula .... 204 
Whether liable to change 903 
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Oriorif Reflections and remarks in relation to this object 204, 205 

Oscillating suns 137 

Ovid's description of the Milky Way .... 144 
Of the Pleiades 160, 161 

Pe^us, square of 24 

Periods of double stars . * . . . . 114,115 

Perseus, its situation described 25 

A cluster of stars in, described . . • • 163 

ParaiUuf^ annual, of the fixed stars 54-67 

Mode of finding it explained 54-67 

Galileo and Hooke*s modes of inyestigating it . . 57, 68 
Whiston*s calculations in reference to ... 59 
Molyneux and Bradley's attempts to find it . . 69 
Huygens's, Wollaston's, and Herschel's modes of in- 
vestigation 63-66 

BessePs determination of the parallax of 61 Cygni . 65-68 

Pigot*s observations and descriptions of variable stars . 95-97 

Planets may intercept the light of stars . . . .100 

Inhabited b)r sensitive and intellectual beings . 288-291 

Their inhabitants furnished with visual organs, &c. 

291-294 

Their immense size 306 

PUnetaiy system contrasted with the Milky Way . . 150 

Planetarv Nebula, deacnpiiou of .... 195-198 

Sir W. Herschel's remarks on them . . . 195 

Their enormous magnitude . . . . ' 196, 316 

Positions of some of these bodies . . . .197 

Planispheres, how the stars should be depicted on . . 49 

Pleiades, description of the 161 

Telescopic view of this cluster • . • 417, 418 
Plurality of Worlds (see FVor«») . . . . 264-271 
Pole of the ecliptic . ....... 56 

Prssepe, description of . 162 

Telescopic view of 164 

Problem of three bodies 138 

Progressive improvement of intellectual beings . 297-399 
Psalm viii., 3, 4, considered as imbodying the doctrine'of 

a plurality of worlds 273-276 

Psalm ciii., 19 ; cxlv., 9-13 ; cxii., 4-6 ; xix., 1 ; cxlvii., 
4, &c., explained as illustrative of a plurality of 

worlds 280-286 

Ptolemy, his catalogue of the stars . . . . 38 

Right ascension of a heavenly body .... 57 
Reflections on the distances of the stars and the immense 

spacesof the universe 68,69 

On the grandeur of the Deity . . • .68-70 
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Reflections on the immenBitjr of creation . 311-315 
On the grandeur of the sidereal heavens . . . 142 
On the scene exhibited by the Milky Way . 150-152 
On the astonishing motions in the universe . 315-317 
On the nebula in Orion 204 

Religion and science connected 325 

Revelation, arguments deduced from, for a plurality of 

worlds 272-287 

Robison, Professor, his reflections on new stars . 88 

Savory, his method of finding the distances of double 

stars 130 

Difficulty of putting it in practice .... 131 
Scenes of grandeur in the heavens 108, 121, 122, 289, 313, &c. 
Schroeter's observations on the Milky Way . . 149, 150 
Description of bis large reflecting telescope . . 150 
His observations of the comets of 1807 and 1811 338-341 
Destruction of his observatory .... 342, 343 

Science and religion connected 325 

Scriptures, various passages of, illustrated at large . 272-287 
Predictions contained in the . . . . 352, 353 
Scriptural representations of the immensity of Deity . 70 
Senses of the inhabitants of other worlds . . 291-296 
Sentient beings inhabit other worlds .... 288 

Serpentarius, its position 24 

Account of a new star which appeared in • • • 84 

Sidereal science still in its infisincy 11,12 

Shooting stars described 241 

Beccaria's opinion as to their origin • . . ib. 

Signs of the Zodiac, origin of 30-33 

Sirius, its brightness when viewed through large telescopes 230 
Situation of man in regard to the remote regions of creation 14 

Solstitial points defined 58 

Somerville, Mrs., on meteoric stones .... 240 
South, Sir James, his catalogue of double stars . . 109 

Spiritual bein^ .290 

Spiritual and mtellectual economy 301 

Starru Aeovcfu, general appearance of the . . • 15 

Scenes they present to view ib. 

Seldom contemplated by the eye of reason • • 16 
Speculations and inquiries suggested by the • . 17 
Views of particular portions of the . . .18-29 

Northern region of the, m April and in Octdber . . 26, 27 
Remarks on the phenomena of the stars in the north 

polar regions 27,29 

Grandeur of the 142,143 

Stan, their division into magnitudes . • . . 36, 37 

Their comparative light 37 

Catalogues of the 38,39 
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Stars, mode of distinguishing them . • ' . • • 41 
Their distance, how ascertained • • • • 64-65 
Distance of the nearest ..•••• 62 
Distance of 61 Cygni illustrated • . • • 68 

Aberration of their light 62, 217 

Reflections suggested by their distance . . • 68, 69 

Theii apparent magnitudes 72 

Real magnitudes of some of these bodies . • 75 
Reflections on their amazing ma^^itude . . .75-77 
Popular illustrations of their distances and magni- 
tudes 77-79 

Changes observable among them . . . 103-106 
Double, description of their phenomena (see systemst , 

binary) 108-132 

Their hght greatly diversified in pomt of colour 128, 129 
Treble, list of, with remarks .... 139-142 
New, variable^ and mult^ • • • . 80, 93, 132 

Groups of 160-167 

Nebulous • . . • . 187 

Their proper motions 223-226 

Their destination 227-236 

Their utility in reference to our globe . . 227-229 
Arguments which prove that they are sunt . 230-236 
Shme by their own native light .... 230 
Constitute the principal part of the universe . • 232 
Direct indication that they are suns .... 234 
Small stars which are supposed to shine with reflect- 
ed light ib. 

Sun, his amazing size 309 

Suns may revolve Around large planets .... 102 

Revolve anound suns . . . . . .121 

Oscillating suns 137 

Systems, binary, particular description of • . 106-132 

Representation of 128 

Treble, delineation and description of . . 133, 134 
Quadmple, diagram ot 135 

Swan, variable star in this constellation . . • 95 

Taurus, its position in the heavens 19 

Telescope, its utility, and the purposes for which it serves 10 

Enlarges the apparent size of the moon and planets 77, ' 

Why It produces so little effect on the fixed stars . 78, 

Telescope, multitude of stars which it brings to view 146-14. 

Description of Schroeter's large reflector . . 150 

"Throne of the Deity, "what it implies .... 280 

Tycho, his description of a new star in Cassiopeia . • 81 

Ulng 6eigh*s catalogue of the stars . . .38 

Unknown celestial bodies 237-240 
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UniTerae, its Immenutf . .167, 170, 171, 236, 314 

Summary view of the grand and multifarious objects 

it contains 306-327 

Is boundless and unsearchable . . . 313, 314 
Multitude of intellectual being[8 in it . . 317, 318 
An approximate conception of its magnitude, how ob- 
tained 319 

Una Major and Minor 25 

VariMe 9tar8, thdr number, phenomena, periods, &c. 93-107 

Catalogue of 97, 98 

Star in the Whale 94 

In Hydra 95 

In Antinoi 97 

Conjectures respecting the cause of their phenom- 

ena 98-100 

Probable causes of such phenomena illustrated 

99-103, 233, 239 
Variety a distinguishing characteristic of the works of the 

Alnughty ...... 108,159,170 

Necessary to the happiness of finite beings . . 267 
Vince, Professor, his conjectures respecting new stars . 88 
Visual organs of the inhabitants of other worlds . 291-294 

Webb, Rev. Mr., his observations on the comet of 1835 345, 347 

His MS. treatise on comets recommended . 379, 380 

Whale, variable star in this constellation ... 94 

Wisdom of the Deity 257, 377, &c. 

Wollaston, his photometrical experiments . . 63, 74, 75 
Worlds, Pluralitt op, proved and illustrated . 254-271 
From the infinity and eternity of the Divine Mind 254-257 
From the wisdom and benevolence of the Deity 257-261 
From the unity of his designs and operations . 262-264 
From the absurdity involved in the contrary opin- 
ion 265-270 

Exhibits a magnificent idea of the Divine Charac- 
ter 261-262 

Summary of arguments on this subject . . 270, 271 
Arguments for, derived from revelation . . 272-287 
Physical state of the inhabitants of other worlds 287-301 

Their moral state 302-307 

Worlds, supposed number of, in the Milky Way . . 311 
In the visible universe 312 

Zodiac, its invention 3D 

Mode in which the ancients determined its diTisions 30, 31 
Signs of, origin of their names . . • . .31,32 
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